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P Pe a is nothing automatic about the operation of 
the modernization phases of the National Housing 
Act, discussed in an article in this issue of “Concrete.” 


@ The Government has done its part by creating chan- 
nels through which the necessary funds for moderniza- 
tion can be obtained. The administration of the Act has 
been intrusted to business men having years of experi- 
ence back of them. 


@ But the success of the modernization campaign will 
depend, in each locality, upon the intelligence with which 
it is handled by local construction groups. 


@ Organized effort will be needed. Questions must be 
answered and the scope of the law must be explained. 
Owners of business buildings, apartment buildings, fac- 
tories, warehouses, and so on, must be told that the law 
applies to such buildings no less than to small homes. 


@ And finally, individual architects, engineers, concrete 
products manufacturers and contractors can be of def- 
nite aid, and help themselves at the same time, through 
personal interviews with owners of residential and busi- 


ness buildings. 
© Both through combined effort and through individual 


initiative the construction industry possesses the power 
to make this campaign worth while. 


ANNOUNCING 


The New American Monarch 
WITH PATENTED SELF-SEAL 


Modernized Forms for Economy and Speed 


To speed up production and to cut costs, these new American Monareh Forms 
are constructed of heavy steel, thoroughly reinforced to prevent warping. 
The cover forms of concrete and steel assure a true, perfect fitting seal. 
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Build Cement-Bound Macadam. 
Runway in C. & 0. Railway Shops 


Coarse Aggregate Is Stone Ballast—Penetration of Grout Is 
Complete—Construction Procedure Based on Elmhurst Test 
Road Practice 


way construction work, such as driveways and run- use of more than the usual quantity of water—more than 

ways, station platforms, tool house and engine house would have been required with a sharper sand. With the 
floors, and track support slabs, is well demonstrated in a sand employed, the quantity of water used varied from 
recently completed runway of this material, built by the 10 to 11 gallons to the sack of cement, compared with 
Chesapeake & Ohio Railway at its shops in Huntington, perhaps 8 gallons that might have been required with a 
W. Va. coarser and sharper sand, and with a coarse aggregate 
having less range in particle size. 


r JHE adaptability of cement-bound macadam for rail- smoothness of this sand, furthermore, necessitated the 


Runway in Constant Use 


Replacing an old timber plank runway, the new cement- Procedure Based on Test Road 


bound macadam runway at Huntington is 370 ft. long, 10 The construction procedure and the selection of pro- 
ft. wide, and 81% in. thick on the average. It is in constant portions for the materials at hand were based in a large 
use by tractors and trailers hauling miscellaneous stores measure on the information developed by the Portland 
materials. Wheel loads run as high as 2,000 lb., but av- Cement Association in the construction of the experi- 
erage considerably less. mental cement-bound macadam road at Elmhurst, Illinois, 
in 1933. The results of that very practical test were given 
careful study by Association engineers, whose findings 
have been published by the Association in a bulletin en- 
titled “The Elmhurst Test Road—and What It Taught 
Us About Cement-Bound Macadam.” This bulletin was 
mentioned in a news item on page 18 of the August (1934) 
Stone Ballast and Engine Sand as Aggregates issue of CONCRETE. Single copies may be obtained on re- 
Coarse aggregate selected for the work was ordinary quest. The Elmhurst experimental road itself was de- 
crushed stone ballast, graded from 1 to 214 in., but con- scribed in an illustrated article on page 9 of the July 
taining some screenings and dirt. The screenings and dirt (1933) issue of CoNcRETE. 
were removed by shaking the stone with stone forks as In the construction of the C. & O. runway a cinder base 
the aggregate was spread into place. Fine aggregate con- was placed, and thoroughly rolled with a roller Wie: 
sisted of engine sand, somewhat finer than should have 900 Ib. per lin. ft. of contact. Both the ground and the 
been used, since much of it passed the No. 28 sieve. The cinder fill were thoroughly wetted and compacted. 


Many of the trailer units have steel tires. In conse- 
quence, the materials selected and the construction pro- 
cedure followed were intended to insure a tough and 
smooth surface. The work was done by railway company 
forces. 


direct from mixer. A metal plate prevented the force of the falling grout 
2 (Right). This tamper had a noticeable effect in compacting the cement- 
ght). 


bound macadam and bringing excess water to the surface 


Figure 1 (Left). Grout being deposited 
from dislodging stone particles. Figure 
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Slab Is Reinforced 


The crushed stone was first placed to a uniform depth 
of 3 in. Steel reinforcement was then laid, this reinforce- 
ment consisting of 5 longitudinal lines of rods, tied to 
transverse rods at 2-ft. intervals. The upper layer of 
crushed stone was then placed, struck off to a 1-in. crown, 
and compacted with a heavy plank template. Except 
where a boxed-in steam line was crossed, no transverse 
expansion joints were provided, although an over-night 
wooden bulkhead was placed at the end of each day’s 
work. 


Grouting Procedure 


After the stone was spread and compacted, as just de- 
scribed, the grout was placed and spread. The grout 
mixture was proportioned on the basis of one sack of ce- 
ment and 188 lb. of engine sand (about 1-1.7 by volume, 
considering the sand as dry and rodded). The fluidity 
was controlled with great care, for the reason that this 
factor has a direct effect on the thoroughness of the pene- 
tration and on the time interval between grouting and 
final finishing. This time interval increases as the pro- 
portional quantity of water is increased. 

Fluidity of the grout was measured by means of a “flow 
cone,” a device which enables the engineer to establish a 
definite relation between the time of flow and the pene- 
trating qualities of the grout when a given aggregate is 
used. 


Obtain Penetration without Air Pockets 


Grout was deposited direct from the mixer, as shown 
in Figure 1, or by wheelbarrows. The grout was always 
placed so as to flow forward from an area already 
grouted, to avoid entrapment of air. The fall of the grout 
from the mixer was broken by a shovel or a metal plate 
placed on the compacted stone, thereby preventing dis- 
lodgment of individual particles of stone. The grout was 
pushed ahead with stiff floor brooms until only the tips 
of the stone were visible. 
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Proof of complete penetration of grout was obtained 
by scooping out small holes ahead of the advancing grout. 
Invariably, mortar was seen to flow into the bottom of the 
hole when the advancing grout had reached the surface of 
the stone within one or two feet of the hole. 


Standard Finishing Methods Employed 


The finishing procedure, likewise, followed the recom- 
mended practice as developed in the construction of the 
Elmhurst experimental road. After brooming the grout 
and moving the mixer ahead, tamping was started soon 
thereafter. The tamper consisted of a 4 by 6-in. oak 
timber plank, 10 ft. long, with plow handles at each end. 
The tamping operation (shown in Figure 2) consisted in 
first setting the tamper along one edge parallel to the 
forms, raising it one foot and dropping it at the two 
ends simultaneously. Then the tamper was shifted side- 
ways about 3 in. at a time, until the opposite edge of the 
slab was reached. 


Immediately after the first tamping, the surface was 
floated with long-handled wood floats. This was repeated 
after 30 minutes. The final finish was obtained by drag- 
ging a wet burlap blanket over the surface. 


Excess Water Is Absorbed 


As previously explained, the fineness and smoothness 
of the engine sand used necessitated the use of between 
10 and 11 gallons of water to the sack of cement, in order 
to obtain perfect penetration. Fortunately, the cinder base 
absorbed much of this excess water, and the heat of the 
sun evaporated some of it, so that a good surface finish 
and a reasonably low water-cement ratio were obtained 
in 30 to 45 minutes after the grout was placed. 

Following the burlap finishing operation, the surface 
of the newly-placed slab was wetted, and as soon as pos- 
sible the slab was covered with old cloths, pieces of bur- 
lap and other materials. These were wetted down and 
kept wet for 3 days, so as to have the grout harden under 
the best possible conditions. 


Monolithic Concrete House in San Franeisco 


Built in 1864 


By P. M. BRUNER 


San Francisco, Calif. 


Octagonal concrete house built in San Francisco in 1864 


HIS interesting old San Francisco house was the 

first of five octagonal concrete houses built seventy 
years ago. It has been lived in continuously since it was 
built. An eastern man who moved to San Francisco dur- 
ing the gold rush days of 1849 thought he had solved the 
problem of providing all rooms with plenty of air and 
light and making all of them front rooms. _ 


The walls are made of concrete. An examination of 
them has shown the mixture to be cement, sand and round 
Stones ranging from an inch to twelve inches in diameter 
—the latter evidently intended to provide bulk and con- 
serve cement, which must have been difficult to obtain at 
that time. The walls are eighteen inches thick, two stories 
high and withstood the earthquake of 1906. The attempt 
to imitate wood frame construction was wrong; but it can 
not be denied that the walls are substantial and durable. 


Something Different 


in Cement Color Technique 


By J. C. WITT 


Summary—This paper outlines a procedure for preparing dispersed coloring ma- 


terials for use with concrete and other plastics. 
methods now in use, without their disadvantages. 


It has some of the advantages o} 
For example, facility of distribu- 


tion is combined with permanency of color. The details are not presented, and it may 


be said that 


adance of present practice. 


PopuLaRity oF CoLor 


VERYONE knows that for the last decade or two 

the popularity of color has been firmly established 

in America. There is a growing appreciation and 
demand for color decoration of all kinds. If any proof 
of this statement were required, architectural journals 
and popular magazines, or a glance at bill boards, would 
furnish this proof. Thousands of articles, ranging from 
brush handles to automobiles, that formerly were seen 
only in black, white, or natural 
colors, now appear in many 
hues. Expressions such as color- 
starved products, in every hue 
of the rainbow, the rising tide 
of color, a riot of color, and the 
like, are prevalent. 

Even if there had been noth- 
ing of importance to affect the 
trend of events since 1928, there 
is every reason to believe that 
color would have continued to 
grow in popularity. However, 
two powerful accelerators ap- 
peared — namely, the business 
depression and the Century of 
Progress Exposition. While, in 
itself, decrease in commercial 
activity has meant a correspond- 
ing decrease in the use of color, 
this has been greatly overbalanced by other factors. Buyers’ 
markets and sharp competition have forced manufacturers 
to use more and more color—wherever color is applicable. 
It has become necessary to institute color surveys and cen- 
suses to learn favorite colors of individuals and various 
ages and races, and to determine the correct proportions of 
colors for many objects. 

Color has been one of the most important features at 
the Century of Progress Exposition, as is evidenced by 
the appointment of a director of exterior color and a 
director of interior color. In turn, the Exposition has ad- 
vanced color development to a degree that can not be 
estimated. According to an official publication,’ “With 
an informal plan such as A Century of Progress Exposi- 
tion is based upon, it is the color that ties the whole 
scheme together into one large composition. That is its 
essential purpose. However, it is not just color. It is 
color used artistically, and intelligently.” The following 


includes— 


Summary 
References 


OLOR in concrete has been a matter 
of constantly growing interest to ar- 
chitects, as well as to concrete contractors 
and products manufacturers. The subject- 
matter discussed in this instructive paper 


Popularity of color 

Cause and Effect in the Demand for Color 

Application of color to cements 

Methods in common use for applying 
color to cements 

Difficulties of color technique 

Development of the colloidal process 


a number of problems remain to be solved. A start has been made 
toward providing a basis for the development 


of colored concrete considerably in 


statement is from another current publication :” 


“The first large-scale application of color in this country 
with an entirely new purpose, a new realization of its 
potentialities as an architectural medium, has been at- 
tempted at A Century of Progress Exposition. The prob- 
lem was to co-ordinate and give vitality to a huge group 
of buildings of widely varying use and design, and it 
became the function of color to unify the whole scheme 
and articulate it to the best advantage. But to achieve 
this effect the treatment of color as decoration super- 
imposed upon the architectural 
form was inadequate. The ef- 
fort was made rather to employ 
color as a positive force. 

“Hitherto, color in its relation 
to architecture having been 
used, in most cases, to fulfill a 
decorative, therefore subservi- 
ent function, the usual palette 
consisted of shades and tones 
in gentle contrast. Since in this 
case the color was intended to 
make a positive contribution to 
the significance of the whole, it 
seemed necessary to employ a 
palette made up of the strong- 
est, clearest, purest, most direct 
pigments available.” 


CAUSE AND EFFECT IN THE 
DEMAND FOR COLOR 


In attempting to analyze the 
present color situation, one finds some little confusion of 
cause and effect. To what extent is the demand the result of 
natural development, and how much has it been influenced 
by advertising and publicity propaganda? We know that 
there have been extensive developments in photography 
and printing. Periodicals that formerly appeared in black 
and white only, acquired covers in color, then color gradu- 
ally spread through the interior, first in advertisements, 
then in illustrations for fiction and non-fiction. This devel- 
opment enabled the producers of colored articles to picture 
them in color in advertisements. Competitors did likewise, 
and the movement increased to large proportions. No doubt 
this has been an important factor. 


APPLICATION OF COLOR TO CEMENT 


It is not surprising that, in common with other mate- 


*In this paper, the term concrete includes concrete proper, 
mortar, and stucco—in fact, any mixture containing cement. 
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rials, concrete* has become a medium for color expres- 
sion. In general, such surface treatments as painting, 
spraying, and staining applicable to any material can be 
used with concrete. In addition, color may be introduced 
integrally into concrete and other plastics—either through- 
out the mix, or confined to an outer coat of any desired 
thickness. Other factors being equal, the advantages of 
integral over surface treatment corresponds to those of 
solid silver objects in comparison with silver plated ones. 


It is obvious that the coloring of concrete is of inter- 
est commercially to color manufacturers. It is less obvi- 
ous, but nevertheless true, that the matter is commer- 
cially important to the cement and concrete industries, 
because attractive appearance will favor the choice of 
concrete in competition with other building materials 
which can be less advantageously colored. 

While color adds to the cost of concrete, in some in- 
stances it may result in a saving, indirectly. That is, it 
may supply a relief to a flat wall where otherwise ex- 
pensive additional form work would be required. In dis- 
cussing color at the Century of Progress, Teegan* says: 

“Color gives more interest to the flat surfaces compris- 
ing the walls of most of the buildings. The materials 
used have been adapted to a studied relation of mass 
and silhouette, but these areas are large and often un- 
broken. Without color they might be called almost austere 
and uninteresting.” 


Meruops in Common UsE FoR APPLYING COLOR 
TO CEMENTS 


The principal procedure ordinarily employed for color- 
ing concrete are outlined by Wilson* as follows: 

“The methods of coloring concrete may be considered in 
three classifications: first, the integral admixture of finely 
divided, inert color pigments; second, the use of colored 
aggregates which are exposed by some treatment of the 
surface after the mixture has hardened; third, surface 
treatments which may be further subdivided into penetra- 
tion treatments and cover coats such as paints. The pig- 
ment admixture method is probably the most extensively 
used of the various methods listed. It is used in stucco, 
many pre-cast products, sidewalks, driveways and 
floors. The colored aggregate method has been used with 
conspicuous success in monumental structures and in cast 
stone, lighting standards, art marble and terrazzo, fre- 
quently in combination with pigments. The penetration 
processes have been applied to floors and tennis courts 
having a troweled surface. The use of paint coats on 
concrete is not greatly developed, though much has re- 
cently been accomplished in interior decoration by that 
means. 

DIFFICULTIES OF CoLoR TECHNIQUE 

In general, the methods for applying colors to concrete 
are relatively simple, and there are many beautiful ex- 
amples of concrete that have been so decorated. How- 
ever, each method may be said to carry with it some dis- 
advantage. or difficulty of technique. Surface color treat- 
ments may be considered temporary, although some have 
endured for long periods. 

Of the various methods employed for coloring con- 
crete integrally (not including colored aggregate), four 
may be mentioned: (a) cement colored during the manu- 
facturing process, (b) grinding cement with small per- 
centages of pigments, (c) dissolving dyes in the mixing 
water, and (d) adding pigments to the cement after the 
cement enters the concrete mixer, or previously. 
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The first of these has not been used extensively and it 
does not seem likely to the writer that the development 
along this line will be rapid or widespread. Probably 
the grinding of pigments with cement is the most satis- 
factory method in common use. It has the disadvantage, 
however, of cost. Rehandling and regrinding the cement, 
of course, adds materially to the expense. Dissolving 
colored materials in the mixing water is close to the ideal 
as far as convenience and distribution are concerned, but 
the materials available for the purpose are not constant 
in color and for that reason are not satisfactory. The 
last named is probably used more than the other three 
combined. Here, the difficulties that present themselves 
are imperfect distribution, and the undesirability of leav- 
ing too many details to laborers on the job. 


DEVELOPMENT OF THE COLLOIDAL PROCESS 


Familiarity with the shortcomings of the color proce- 
dures in common use, and some experiences in the col- 
loid field, suggested colloidal colors to the writer. To 
combine the advantages of pigments and dyes seemed a 
set-up for colloids. 

Before explaining the procedure that has been devel- 
oped for introducing into concrete pigments in a very 
finely divided and dispersed condition—thus eliminating 
some of the disadvantages and combining some of the ad- 
vantages of other procedures—a few words concerning 
the history of the development may be worth while. The 
matter was first suggested in an indirect way by the effect 
of sulfides on cement. An investigation of this problem 
disclosed that the effect varied with the quantity of the 
sulfide ion present, and with the percentage of iron in 
the cement.° This led to the synthesis of a highly colored 
green substance by warming a mixture of sodium sulfide 
and ferric oxide.° The substance proved to be iron in 
the colloidal condition in the presence of a relatively 
small quantity of sulfide. 

When the substance was treated with water—the mix- 
ture containing less than one part of iron in ten thousand 
—the intensity of the resulting green color suggested its 
use as a coloring material for concrete. A few tests dem- 
onstrated, however, that the color is anything but per- 
manent, and consequently possesses no commercial value. 

No further work was carried on until a number of 
years later. In the meantime the use of color had greatly 
increased and the difficulties of introducing pigments in- 
tegrally into concrete had become more apparent. Sev- 
eral years ago, an attempt to use coloring materials in the 
colloidal condition was made by the writer and, strangely 
enough, the results of this first trial were sufficiently en- 
couraging to warrant an extended investigation. A long 
series of tests resulted in information which justified a 
patent application. The patent has been granted.7 

‘Two inventions located by the patent investigation are 
of interest. De Ros and Barton’ suggested the use of col- 
loidal solutions for coloring cements and plasters, but the 
procedure for preparing the colloids included dialysis, 
and would no doubt involve considerable expense. 
Plauson® described the preparation of colloidal coloring 
by several methods, but did not suggest any application 
to cements. 

These processes did not come to the writer’s attention 
previous to the patent investigation, and as far as he 
knows they have not been used commercially. Essen- 
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tially, the method developed by the writer consists in 
blending a pigment, a relatively small amount of cement, 
and a sufficient quantity of water and a protective colloid 
or dispersion medium, and passing the mixture through 
a colloid mill. The resulting material, which in this 
paper is considered the colloidal color, is dispersed in the 
water to be used in mixing cement mortar or concrete. 
Details to be determined include the fineness and other 
physical and chemical characteristics of the pigment se- 
lected, the nature of the dispersion agent, the relative 
proportions of all the materials, and the optimum opera- 
tion of the colloid mill. Some of these details are com- 
mon to all suitable pigments, while others are applicable 
to individual pigments only. 
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Cincinnati Union Terminal Floors and Platforms 


Finished With Dry Hardener 


Employ Principle of Water Extraction to Reduce Water-Cement 
Ratio—Dry Mixture of Silica Sand and Portland Cement Floated 
Into Surface 


NOTABLE instance of the use of a dry floor 

hardener applied during the construction of a 

heavy-duty concrete floor may be seen in the 
passenger platforms, passenger ramps (and stairs), ve- 
hicular ramps, the plaza terrace, the mail-handling build- 
ing, and in the mail and express platforms, of the new 
Union Railway Terminal at Cincinnati. 


Construction Procedure 


In the construction of this floor the rough concrete 
slabs were brought up to the exact finish level and were 
screeded with long straight-edges. Immediately after the 
screeding, the dry surface hardener was applied with a 
sweeping motion of a shovel, completely covering the 
surface of the freshly-placed concrete. 

As the dry material absorbed water from the fresh con- 
crete slab, it was compacted into the concrete with heavy 
electric floats and followed up with the steel troweling. 
One laborer was easily able to spread the dry material 
fast enough to keep from eight to ten cement finishers 
busy. Where wet or low spots occurred, a little more of 
the dry hardener was applied. 

For decoration, lines were cut into the surface of the 
passenger platforms after the work was completed. This 
was accomplished by means of abrasive wheels running 
at very high speed. The abrasive wheels selected for this 
purpose were 12 in. in diameter and were capable of 
cutting 500 lin. ft. by the time they were worn down to 
the hub. Some 250 wheels were required to cut the 25 
miles of lines in the passenger platforms. 


Nature and Purpose of Hardener 
The dry hardening material applied to these floors, 
ramps and platforms, consists essentially of a silica sand 
which has been screened into its separate sizes and re- 
combined in definite proportions of the several sizes, to- 
gether with definite proportions of portland cement. — 
An important purpose of the dry hardener material 


was that of extracting water from the fresh concrete in 
the slab to which the hardener was applied. By extract- 
ing this water, the water-cement ratio of the freshly- 
placed structural concrete was reduced, and its strength 
was increased accordingly. The dry surface material, of 
course, utilized this extracted water in its own process of 
hardening, absorbing only as much water as was needed 
for this purpose. In this way it was possible to mix the 
slab concrete to a wetter consistency than if the hardener 
had not been employed, thereby aiding in the placing and 
puddling of the concrete. 


Amount of Water Extracted 


It is estimated that one sack (100 lb.) of the hardener 
will cover an area of 80 sq. ft., and that it extracts 12 
pints of water to accomplish its own hardening. Where 
the structural concrete slab was 6 in. thick, an area of 80 
sq. ft. contains about 1% cu. yd. of concrete. From this 
it will be seen that water to the amount of 12 pints (144 
gallons) was extracted from 11% cu. yd. of concrete, or 
at the rate of 1 gallon to the cu. yd. This resulted in an 
appreciable reduction in the water-cement ratio. 

The dry floor hardener employed in the work at the 
Cincinnati Union Railway Terminal is known to the 
trade as “Maximent,” and is produced by the Maximent 
Company, of Cincinnati. The material is supplied in 100- 
lb. waterproof sacks. 


St. Louis Relieves Traffie with Express 


Highway 
A 


relieving traffic congestion and speeding the movement 
of traffic. Cross traffic will be separated by means of 10 
Four pedestrian and one 


5-LANE express highway, 3 miles long, has been 
put under contract at St. Louis, for the purpose of 


overhead highway _ bridges. 
equestrian underpasses will also be built. 


Preeast Concrete Crossing Slabs 
Form Large Contract 


792 Lin. Ft. in Ninth Street, Salina, Kans., Paved with Precast - 
Units—Steel Reinforcement and Protecting Angles Shown 


CONTRACT of unusual size and importance for 

the class of work involved recently was completed 

at Salina, Kans., when 792 lin. ft. of precast rein- 
forced concrete railway crossing slabs were placed as a 
part of the new pavement in Ninth Street, in that city. 


Part of PWA Project 

While the placing of precast concrete railway crossing 
slabs is not new, the size of this contract, the number of 
railroads involved, and the care taken in the design of 
the slabs and in working out the construction details, all 
are matters of interest to municipal engineers. 

The work at Salina was part of a PWA paving project, 
the entire project having included the placing of a 6-in. 
reinforced concrete pavement in Ninth Street, in addition 
to the crossing slabs, which were included in the 30 per 
cent grant from the PWA. 

Eighteen railway tracks cross Ninth Street within a 
distance of 792 ft. This was the part of the project in- 
volved in the contract for the precast slabs. The contract 
was awarded on May 3, 1934, to the H. J. Taylor Con- 
struction Co., of Salina, at $8.50 per lin. ft. for the total 
distance of 792 ft., while a special slab crossing was 
awarded to the same contractor at the lump sum of $950. 


Reinforcement and Protecting Angles 

The precast slabs are 1634 in. wide, with a depth equal 
to the depth of the adjacent track rails. The length of 
the full slab is 6 ft.. and that of the half slab is 3 ft. 
The slab reinforcement was made up complete, as shown 
in the halftone illustration, and for each slab it consists 
of four 5g-in. round bars in the bottom, and the same in 


if Cross-section showing track construction with precast 
| concrete slabs 


Corcrete /leader 


lL. Cok Mx Aspha/tic 
Concrera filler 
the top, tied with 14-in. round loops spaced 6 in. apart. 
Each bottom bar of the main reinforcement forms a con- 
tinuous loop with the corresponding top bar. the ends 
having been butt welded. Both theory and tests show that 
the anchorage of longitudinal reinforcement thus provided 
greatly increases the shear value of a reinforced concrete 

slab. 
In addition, 245 by 2 by 14-in. structural steel angles 
were placed in the upper corners of the precast slabs, as 


Q 
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shown in the line drawing. These angles were tied with 
3¢-in. round bars spot-welded to the angles and spaced 
18 in. apart. 

Holes for the lifting devices were made with wrought 
iron pipe having an internal diameter 1/16 in. larger than 
the 34-in. smooth round bars of which the lifting pins 
were made. 


Use 3,000-Lb. Concrete 

All conerete used in the precast slabs was specified as 
3.000-Ib. concrete having a minimum of 1.81 bbl. of ce- 
ment per cu. yd. of concrete. The coarse aggregate was 
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Prefabricated steel reinforcement for precast concrete 
crossing slabs 


crushed stone of such size as to pass the l-in. screen 
and be retained on the 14-in. screen. The slabs were cast 
in an inverted position in molds lined with metal, the 
concrete having been placed under the influence of high- 
frequency vibration. 


Track Construction 

The track construction is shown in the line drawing, 
indicating the right half of a cross-section through a 
track. As here shown, a cold-mix asphaltic filler was 
employed as bedding for the concrete slabs, and to fill 
the spaces adjacent to the rails. Concrete headers 8 in. 
wide and 24 in. deep, cast in place, serve as divisions 
between the precast slabs and the monolithic pavement. 

Acknowledgment. The precast concrete slabs were de- 
signed, detailed and installed under the direction of H. N. 
Lamme, city engineer of Salina. 


Horace J. Young has been appointed acting district 
engineer in charge of the Lincoln, Nebraska, office of the 
Portland Cement Association, succeeding D. D. Price, for- 
mer district engineer, who resigned to become chief engi- 


neer of the Platte valley power and irrigation district, 
North Platte. 


More than two miles of 66-in. 
sewer pipe for part of sewer 
extension program at Spo- 
kane, Wash., were made by 
the Spokane Concrete Pipe 
Company 


Concrete Sewer Pipe Has Long Record 
of Successful Performance 


Milwaukee Installs 900 Miles of Pipe in 30-Year Period— 
False and Misleading Propaganda Fails to Stop Progress 
—Should Meet A. S. T. M. Specifications 


a 


HE extension and reconstruction of municipal sewer 

systems, stimulated in considerable measure by Pub- 

lic Works Administration loans, has brought re- 
newed attention to the question of materials best quali- 
fied to stand up under the severe service conditions to 
which sewers are subjected. 


Misleading Propaganda 


Municipal officials charged with the selection of types 
or materials of construction for sewer systems often be- 
come confused by the mass of underhanded and mislead- 
ing propaganda with which they are bombarded by inter- 
ests opposed to the use of concrete pipe or monolithic 
concrete. Often this propaganda comes in disguised form, 
such as “consultation” or “technical service,” the obvious 
intention being to conceal the fact that such “advice” is 
biased. With this point in mind, wise municipal offcials 
will look behind the scenes to see the real source of the 
“advice.” 

For the larger tubes comprising the principal arteries 
of a sewer system, monolithic reinforced concrete has 
largely displaced the brick construction formerly em- 
ployed, though in many sections brickwork is still being 
advocated. This article, however, is concerned mainly 
with the use of machine-made concrete pipe for sewer 
work, and with the false and unscrupulous propaganda 
often directed against this excellent material. 


Some Guiding Facts 
At the outset, it is well to enumerate the following 


facts: 

(1) Practically all domestic sewage is alkaline in 
character. Waste acids from manufacturing processes 
discharged into a domestic sewer usually are too small 
in volume to change the character of the sewage, the 
acid being promptly neutralized by the alkalinity of 


the sewage. Sulphates, nitrates, chlorides and other 
salts are carried in solution in sewage, but these are 
not acid. In such cases only the laterals carrying acids 
from the industrial plant to the main sewer need be pro- 
tected against damage from acid. 

(2) Concrete pipe has been used successfully in the 
United States for building sanitary and combined sew- 
ers since 1842—the dawn of sanitary engineering as it 
is practiced today. 

(3) The high strength and density of the concrete in 
machine-made concrete pipe renders this material im- 


Showing how 
large sewer 
pipeunits 
are handled 
and placed 


mune from attack by any diluted disintegrating liquids 
that may at times be carried in sewage. 

(4) Concrete pipe (as well as monolithic concrete) 
is used today in every type of sewer—outfall, intercept- 
ing and lateral sewers—and has been so used since 
sewers were built in this country and abroad. 

(5) Many cities, both large and small, have made 
extensive installations of concrete pipe sewers for many 
years. The experience of these cities supplies the best 
possible recommendation for this material. 

(6) In many American cities—notably New Orleans, 
Houston and Toledo—vitrified clay pipe sewers which 
had collapsed or otherwise become unserviceable have 
been replaced by machine-made concrete pipe. 


a 
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In regard to the first numbered paragraph above, veri- 
fication of those statements may be found in authoritative 
engineering books such as Metcalf and Eddy’s American 
Sewerage Practice, Vol. III, or in George W. Fuller’s 
Sewage Disposal. — 


Acid Bugbear Kept Alive 

A practical illustration of the manner in which the 
acid bugbear is kept alive and in circulation by interests 
antagonistic to concrete pipe may be seen in a case in 
Milwaukee. A 12-in. lateral of concrete pipe, leading 
from a large industrial plant and carrying an effluent 
containing approximately 0.5 per cent of sulphuric acid, 
became disintegrated. The lateral was replaced by, and at 
the expense of, the owners of the industrial plant. 

This is the only instance of trouble with concrete sewer 
pipe in Milwaukee, although that city has placed more 
than 900 miles of concrete pipe, some of which has been 
in service for 30 years. Any city engineering department 
would regard this as a perfect record. Nevertheless, the 
clay pipe manufacturers had photographs taken of this 
alleged “failure,” after which they retained a local engi- 
neer to make a report on it. The report and illustrations 
were printed and circulated all over the country, accom- 
panied, of course, by wholly misleading deductions as to 
the significance of this minor incident. 

This case is here mentioned in some detail, for the rea- 
son that it is typical of the thoroughly dishonest propa- 
ganda being distributed by the clay pipe interests. It 
shows clearly why engineers should pay no attention to 
outpourings of this character. If the facts in any given 
case are wanted, they can be obtained from the engineer- 
ing department of the city in question. 


Should Meet A. S. T. M. Specifications 


Concerning the second and fourth of the numbered par- 
agraphs above, engineering literature is replete with ma- 
terial that corroborates these assertions, so that nothing 
further need be said here. 

As to the third numbered paragraph, reference need 
only be made to the standard specifications of the Amer- 
ican Society for Testing Materials. It will be seen that 
the physical requirements there specified can be met only 
by concrete of the highest quality, placed by the most 
efcient methods known. In all cases local specifications 
for pipe should call for a product meeting the A. S. 'T. M. 
requirements. 


Long Records of Successful Use 


In corroboration of the assertion in the fifth numbered 
paragraph, concerning the long years of use of concrete 
sewer pipe in many cities, mention has already been made 
of the fact that Milwaukee has placed more than 900 miles 
of this type over a period of 30 years, for all types of 
sewers. 

San Diego, Calif., has placed more than 300 miles of 
concrete sewer pipe since 1908, and since 1916 concrete 
pipe has been used exclusively for lateral sewers, house 
connections, and small interceptors. 

Louisville, Ky., and South Bend, Ind., have made ex- 
tensive installations of concrete sewer pipe, including san- 
itary sewers, since 1889. Louisville is just now complet- 
ing a concrete sewerage system at a cost of $17,000,000. 

Detroit has expended more than $60,000,000 on all 
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types of concrete sewers, including concrete pipe and 
monolithic concrete. The Sanitary District of Chicago 
has similarly expended some $42,000,000. Spokane, 
Houston, Tampa and Toledo are among other large cities 
that have made extensive use of concrete sewer pipe. 

Among the smaller cities, concrete pipe has been used 
for sanitary sewers in Bay City, Mich., and Nashua, N. leks 
since 1868; in Hudson, N. Y., since 1867; in North 
Adams, Mass., since 1874; in North Manchester, Ind., 
since 1881; in Racine, Wis., since 1883, and so on. The 
earliest use on record in this country was at Mohawk, 
N. Y., in 1842, 

Does any one suppose for a moment that these cities, 
large or small, would continue to install concrete pipe 
sewers year after year unless the material were giving sat- 
isfactory service? 


Made Under A. S. T. M. Specifications 


Concrete sewer pipe is made under two A. S. T. M. 
specifications. The unreinforced pipe is made in sizes 
ranging from 4 in. to 42 in. internal diameter, under 
A. S. T. M. Standard Specifications for Cement-Concrete 
Sewer Pipe (Serial designation C14-24). This specifica- 
tion was first issued as tentative in 1917, was adopted in 
1920 and revised in 1924. Reinforced concrete sewer pipe 
are made in sizes ranging from 24 to 108 in., under A. S. 
T. M. Tentative Specifications for Reinforced Concrete 
Pipe (Serial designation C75-30T). 


Coatings Not Required 


Both of these specifications were developed as the re- 
sult of years of study and investigation, and the require- 
ments are based largely on facts learned from inspection 
of pipe long in use. It is significant, therefore, that neither 
specification requires concrete sewer pipe to be lined with 
another material, such as bituminous coatings. In fact, 
such coatings have been proved worthless, when pro- 
vided. 

The statements just made are important, for the reason 
that the clay pipe interests have for years attempted to 
get municipal specifications written so as to require a 
bituminous coating on concrete sewer pipe. Sometimes 
they have succeeded. The obvious purpose is to place this 
additional manufacturing cost on the concrete pipe, there- 
by making it easier for clay pipe to compete. This phase 
of their propaganda cropped up quite recently, when the 
state engineers of the PWA in several states, for reasons 
as yet unknown, issued orders requiring concrete pipe 
intended for PWA projects to be coated. The controversy 
was finally brought to an end in one state through a let- 
ter from PWA headquarters at Washington, instructing 
the state engineer to leave to the city authorities the prob- 
lem of selecting materials. 

Considering the years of excellent service comprising 
the background of concrete sewer pipe, municipal officials 
can specify this product with the utmost confidence. 


Concrete Pipe Manufacturers Meet 


E. L. Warner of Spokane, Washington, was re-elected 
president of the Concrete Pipe Manufacturers at a two- 
day convention at Olympia, early in August. W. P. Hews, 
of Yakima, was elected secretary-treasurer and Hans 
Mumm, Jr., of Everett, vice-president. 


Ready-Mixed Concrete Group 


in Membership Drive 

| Eb pean business man is willing to recognize the 
favorable moral influence of the churches of a 

community, but not all of them are giving financial 

support to the churches. 

Regardless of this tendency to “let others do the 
work,” the National Ready-Mixed Concrete Associa- 
tion is making a determined effort to bring its entire 
industry into its membership, so that the burden of 
financial support will be more widely distributed. 

Heretofore the financial support of the National 
Ready-Mixed Concrete Association has come from a 
mere handful of producers, who paid a sliding scale 
of dues ranging from $50 to $300 a year. The work 
of the association was effective, and it benefited every 
producer of ready-mixed concrete, including the big 
majority who contributed nothing to its support. 

The association has now reduced its annual mem- 
bership dues to $15, effective on July 1. If all pro- 
ducers of ready-mixed concrete will do their part by 
accepting membership in the association, the funds 
will be sufficient to carry on the work of distributing 
information, keeping up contacts with technical com- 
mittees, and developing additional knowledge. 

All the reasons which originally justified the form- 
ation of the association in 1930 apply today with 
greater force than ever. The development and ac- 
ceptance of the industry’s code of fair competition 
has brought additional duties and responsibilities to 
this group. 

Each producer within the industry must decide for 
himself whether he will accept the benefits without 
assuming any responsibilities, or whether he will 
carry his part of the load. 


Co-ordinating the Defense 


OR many years the leading competitors of com- 
| RU spires transportation on highways have cen- 
tered their attacks on highway construction, doubt- 
less having reasoned that fewer paved highways will 
mean fewer opportunities for the growth of highway 
transportation. 

Economic conditions during the last four years 
have in many respects favored these attacks—often 
taking the form of attacks directed from sources that 
remained under cover. For example, there were the 
various state “taxpayers’ associations,” pretending to 
represent the general run of taxpayers, but financed, 
in fact, by the country’s leading transportation in- 
terest and representing no one but their backers. 
Working tooth and nail for “highway construction 
holidays,” they succeeded at least to the extent of 
seriously curtailing many a state road-building pro- 
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gram, adding further to unemployment. 

These same interests, no doubt, have done what 
they could to encourage the diversion of special high- 
Way construction funds such as gasoline taxes, 
though it must be admitted that our state legislator- 
politicians needed little outside help in this respect. 
The appropriation of special-use funds for other pur- 
poses is an art well understood by state legislators. 

Only through co-ordinated effort have the friends 
of good roads succeeded in holding in check the vari- 
ous forms of attack on highway construction; and a 
vast amount of the credit for directing this co-ordi- 
nated effort belongs to the National Highway Users 
Conference. This organization, by supplying effec- 
tive ammunition and showing the various highway- 
user groups how to shoot the ammunition, has per- 
formed a definite service to the highway construction 
industry. 

Without this service the attacks on road building, 
damaging as they have been, would have succeeded 
in far greater measure, with far more harmful re- 
sults. 


Demand Concrete Walks 
Along Highways 
ONSTRUCTION of thirty miles of concrete 
footpaths along fifteen important concrete roads 
in Milwaukee County, Wisconsin, recently was rec- 
ommended to the state highway commission by the 
board of commissioners of the county. 

William F. Cavanaugh, county highway commis- 
sioner, estimated the cost at $3,300 a mile. Similar 
paths built of cinder-bituminous mixtures earlier this 
year cost about $2,000 a mile. The county board of- 
fers the argument that unless the footpaths are made 
as inviting to walk on as the concrete pavement of 
the adjoining highways, pedestrians will not use 
them. In consequence, the cheaper construction is 
wasted. 

What the commissioners say about pedestrians ap- 
plies with equal force to bicycle riders. They, too, 
will take to the main roadway unless the path pre- 
sents a riding surface equal in comfort. 

Unquestionably the sudden wave of popularity ac- 
corded to bicycle riding will add a strong voice to the 
demand for concrete sidewalks or paths along high- 
ways in metropolitan areas. It matters little whether 
bicycle riding continues in popular favor or whether 
it dies out as a form of outdoor recreation for adults. 
The walks will always be needed and used by pedes- 
trians and by children on bicycles. 

Concrete sidewalks along metropolitan highways 
will reduce traffic accidents and traffic fatalities. As 
a convenience they are a definite necessity. Highway 
planners can not much longer ignore them. 


Current activities in research, in matters pertaining to concrete and > 
cement, as being carried on or completed by various organized groups. 


PROGRESS —In a Page 
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Sulphate-Resisting Cements 


THE proposed specification for sulphate-resisting ce- 
ment, under preparation by the American Society for 
Testing Materials, was discussed in an article on pages 
15 and 16 of the July issue of CONCRETE. 


Some minor changes have been made by A. S. T. M. 
Committee C-1, and the proposed specification will be 
submitted to the Society before the end of the present 
year. In this specification attention is called to the fact 
that such cements may serve those purposes where a mod- 
erately low-heat-of-hardening cement is required. Chemi- 
cal methods covering the more complete analysis of ce- 
ments have been completed. The determination of fineness 
by means of the turbidimeter has reached a stage where 
the committee will submit to letter ballot a method cov- 
ering the use of the Wagner turbidimeter. 


The committee is also planning to revise and adopt 
as standard the tentative specifications for high-early- 
strength portland cement. 


New and Revised Tentative A. S. T. M. 
Standards 


THE 1934 annual meeting of the American Society for 
Testing Materials accepted 32 new tentative standards and 
revisions of 39 existing tentative specifications and meth- 
ods of test. Following are the titles and serial designa- 
tions of four of the standards—these four being related 
to cement or concrete: 


(1) Method of Test for Compressive Strength of Portland Ce- 
ment Mortars (C109-34T). 

(2) Specifications for Sodium Silicate for 
(C111-34T). 

(3) Specifications for Non-Reinforced Concrete Sewer Pipe 
(C14-34T). This is a revision of an existing standard. 

(4) Specifications for Reinforced Concrete Sewer Pipe (C75- 
34T). This is a revision of an existing tentative standard. 


The A. S. T. M. now has a total of 219 tentative stand- 
ards, including those accepted at the recent annual meet- 
ing. 


Curing Concrete 


A. S. T. M. Publications 


IN addition to the regular annual Proceedings, the 
American Society for Testing Materials will publish, be- 
fore the end of the present year, the following books: 

(1) 1934 Supplement to Book of Standards. This will contain 
all standards adopted in 1934, and those in which revisions have 
been adopted. Copies of this book will be supplied without charge 
to purchasers of the 1933 Book of A. S. T. M. Standards. 

(2) 1934 Book of Tentative Standards. This will be a com- 


pilation of all of the tentative standards of the A. S. T. M., in 
their latest form—a total of 245. 


(3) Combined Index to Standards. In this volume, which is 
issued annually, will be found complete references to the latest 
publications in which the various standards and tentative stand- 
ards are printed. This index is furnished to members, and to any 
others who request it. ; 


Various other publications will be issued by the So- 


ciety, but the three listed above will be of particular 
interest to readers of CONCRETE. 
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Revision of Standard Fire Tests 


THE A. S. A. standard on Fire Tests of Building Con- 
struction and Materials, adopted in 1926, is to be revised 
to some extent. 

As sponsors for the project, the National Bureau of 
Standards, fire protection group, and the American So- 
ciety for Testing Materials, have concurred with the rec- 
ommendations of the sectional committee concerning the 
approval of certain revisions of the document, approved 
in 1926 as American Tentative Standard, and the advance- 
ment of the revised document to American Standard. 


Revise Specifications for Concrete 
Culvert Pipe 


THE American Society for Testing Materials Com- 
mittee C-13, on Concrete Pipe, expects to complete during 
the present year an important revision of the tentative 
specifications for reinforced concrete culvert pipe. The 
committee has obtained considerable test data from the 
various pipe manufacturers and highway departments, 
and the revisions are based to a considerable extent on 
the information thus received. 

The present specification for reinforced concrete cul- 
vert pipe was adopted as a tentative standard in 1930, 
under the serial designaton of C76-30T. 


Concrete and Concrete Aggregates 


AMONG the large number of projects nearing com- 
pletion by A. S. T. M. Committee C-9 on Concrete and 
Concrete Aggregates are an accelerated compression test 
of concrete, tests of vibrated concrete, procedure for the 
analysis of fresh concrete, a magnesium-sulphate test for 
soundness of aggregates, an absorption test of aggregates, 
method for determination of voids in coarse aggregates, 
specifications for light-weight aggregates, and an abra- 
sion test for aggregates. 


Federal Specifications for Special Cements 

THE following federal government specifications have 
recently become mandatory upon the purchasing divisions 
of government departments: 

(1) Silica Cement, listed under the symbol HH-C-176. 

(2) Plastic Bituminous Cement, listed under the symbol SS-C-153. 


Copies of these specifications may be obtained at 5 cents 
each from the Superintendent of Documents, Government 
Printing Office, Washington, D. C. 


Special Cements in 1933 
MINERAL Market Report No. 291, entitled Special 


Cements in 1933 (advance summary), may be obtained 
while the supply lasts by addressing the Section of Pub- 
lications, U. S. Bureau of Mines, Washington, D. C. 

Only one copy can be sent to the person applying, 
because of the limited edition. 
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Here Lies the Market 


for Concrete Burial Vaults 


Map Discloses Location of 1,230 Concrete Vault Manufactur- 
ing Plants in United States—Developed and Undeveloped 
Locations Shown 


from thoroughly authentic sources of information, 
presents the concrete burial vault industry for the 
first time with a complete picture of its development. 


I | JHE map here illustrated, prepared by CONCRETE 


Map of Vault Industry 


Each black dot on the map represents the location of a 
plant engaged in the manufacture of concrete burial 
vaults, the number of individual plants in the United 
States totaling 1,230. The map discloses at a glance those 
sections of the United States in which the market is thor- 
oughly covered; those in which a good beginning has 
been made; and those in which the concrete burial vault 
market scarcely has been touched. In this connection it is 
of interest to observe that in four states—Mississippi, 
Nevada, New Mexico and Wyoming—there are no con- 
crete vault manufacturing plants in operation. In each 
of five states—Vermont, Rhode Island, Montana, Idaho 
and Arizona—only one plant is manufacturng concrete 
burial vaults. Yet in each of the states named in these 
two groups there are several cities of considerable size, 


NORTH DAKOTA 


NEBRASKA 


providing sufficient population to furnish a worth-while 
market for a vault manufacturer. 


The Vault Market as a Whole 


Before giving further consideration to specific locali- 
ties, let us take a view of the general market for concrete 
burial vaults by quoting the following from an article on 
this subject in the June (1933) issue of CoNCRETE, page 
18: 

“First of all, the number of deaths in the United States 
averages from 10 to 12 per year, per thousand of popula- 
tion. This rate seems to hold fairly well for all sections 
of the country. 

“The volume of business (in any specific locality) will 
depend on the extent to which the steel vault has been 
established in the community, and on the percentage of 
people who continue to use the older type of wooden 
vault, or rough-box. 

“Figures in our possession indicate that considerably 
more than 50 per cent of funerals in progressive agricul- 
tural and industrial sections now utilize either concrete 
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The concrete burial vault industry. Black dots show locations of plants producing concrete vaults 
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or steel vaults, and that aggressive manufacturers of con- 
crete vaults are actually selling their product for more 
than 50 per cent of the funerals in such communities. 
“For instance, in a certain county in the fruit belt of 
Michigan there is one manufacturer of concrete vaults in 
the county seat, and one outside the county who ships into 
that territory. Even in 1932 these two manufacturers 
combined sold concrete vaults for more than 50 per cent 
of the funerals. Comparatively few steel vaults are sold 


in that territory. 


“The Michigan cougty just mentioned contains no large 
centers of population. There is one town at the extreme 
end of the county that has a population of 5,000. The 
county seat has a population of 1,800, and four other 
towns have populations ranging from 1,600 down to 
1,100. The population of the entire county is 32,600, 
and the number of funerals, per year, averages around 
350. In a word, with its fertile farms and a number of 
villages and large towns, but no large centers of popula- 
tion, this county can be classified as a fairly rich agri- 
cultural community. 

“A second illustration is a county in north central In- 
diana, with a total population of 29,000, the character of 
the population being partly industrial and partly agri- 
cultural. The county seat has a population of about 
13,000, or about 15,000 with suburban areas included, 
and elsewhere in the county there are five or six towns 
with populations ranging from 500 to 1,000, and a num- 
ber of smaller villages. 

“There is one manufacturer of concrete vaults in this 
county—at the county seat—and his market is rather 
closely confined because concrete vaults are manufactured 
in every one of the surrounding counties. In the county 
seat and suburbs this aggressive manufacturer sells con- 
crete vaults for 80 per cent of the funerals, while out- 
side the city, throughout the rest of the county, he gets 
about 50 per cent of the total. No steel vault has been 
sold in the county since 1915, which speaks well for the 
merchandising ability of this products manufacturer as 
well as for the quality of his concrete vaults.” 


CONCRETE BURIAL VAULT MANUFACTURING PLANTS IN 
THE UNITED STATES 


Number Number 
State of plants State of plants 

Alabama —_ SE een 23 New Hampshire _..... sd 8 
iGiaanh geass See 1 Newarlersey so = ee 29 
ATCA eS ie eee oe 2, New Mexico —...__ 0 
Galitornia me mee eee ee 16 ING Wie 1/07 ke, eee eee 84 
Colorado 4, North (Gano lita eee nO 
Connecticut — 9 North Dako tae eee 
Welawarcwee =e eee 9 Ohio> eer 123 
Rlonidat see eee 18 Oklaboniaye a. = ee TG 
Georgia _ 40 Oregon ee een ee © SAP '7/ 
Idaho 3 el Pennsylvania ___———_-'161 
Wiinotsae 111 Rhodes |¢lan dee nny 
Indiana _ hy South Carolina _ 15 
lowa 57 South Dakota _ 5 
Kansas 18 Tennessee _ 7 
Kentucky - 6 Téxas4 ee eee 13 
Louisiana - 8 Utah) = 7 
Narn eee 8 Vermont ry | 
Maryland - 20 Virginia ta ee VAS: 
Massachusetts = 20 Washington ____ Fara: 10 
Michigan 9] West: Virginias = 2 at 
Minnesota 15 Wisconsin ek ee 76 
Mississippi a) |W yomlin gts 2 es eee 0 
Missouri 25 Dist. of Columbia il 
Montana ] 

Nebraska De i 
Nevada 0 Lota 1,230 
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The Ultimate Annual Sales 


It can not be expected that the ultimate annual sale of 
10 to 12 per cent of the total population, or 1,250,000 to 
1,500,000 vaults, will ever be fully realized. In some 
sections of the country the population is spread out too 
thin to provide a profitable market within the shipping 
radius of a plant. In other sections the greater part of 
the population is not sufficiently prosperous to afford this 
luxury, as they regard it. But from the two cases cited in 
the foregoing quotation, it is clear that a large market 
may be found in rural communities that are even fairly 
prosperous, although our cities and larger towns will 
probably continue to supply the better sales outlet. The 
case of the manufacturer in north central Indiana, who 
sells concrete vaults for 80 per cent of the funerals in 
the city and for 50 per cent of those in the country dis- 
tricts, may be taken as a market guide for plants located 
in fairly prosperous industrial and agricultural sections. 


Where Market Is Most Highly Developed 


The map discloses what might be expected, namely, 
that the industrial sections of the east, the middle west, 
and the southeast, are the sections in which the concrete 
burial vault market has been most fully developed. Yet 
the first impression gained from a study of the map may 
be misleading. For instance, a prospective manufacturer 
might come to the erroneous conclusion that in states 
such as Massachusetts, New York, New Jersey, Delaware, 
Maryland, Pennsylvania, Ohio, Indiana, Illinois, and Wis- 
consin, no further opportunities exist—that the entire mar- 
ket is covered by existing manufacturing plants. This is 
not the case, as a more careful study of the map will soon 
disclose. It will be seen that in each of these states cer- 
tain areas contain no plants. 

In some instances these bare “patches” are in the more 
thinly populated sections of the state, but that is not true 
in all cases. In Indiana, for example, there are 97 plants 
—an average of more than one to a county—yet no plant 
is located anywhere in Howard County (population 
46,696 in 1930), of which the principal city is Kokomo 
(population 32,680). Here is one of 
which some one is overlooking. 

Even in Pennsylvania, the state in which the density 
of concrete vault manufacturing plants is the greatest of 
all (with its total of 161 plants), similar “bare patches” 
exist. While, in general, these are in the less populous 
areas, some good markets in that state remain untouched. 
One case is that of Clearfield County, with a total popula- 
tion of 86,727 in 1930. Clearfield, the county seat. had 
a population of 9,211 in 1930. . 


many locations 


Markets Partly Developed 


Reference to the map and the table will disclose the 
surprising fact that many large markets have only begun 
to be developed. Consider California, as one example, 
with only 16 plants in the entire state, located in eight 
cities and five small towns. That state contains 23 cities 
having populations of more than 20,000. Many other 
communities not now covered would provide ample mar- 
kets for a plant. 

Colorado contains only four plants, two of which are 
located in small communities. Six other cities. with pop- 
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How to Obtain Modernization Loans 
Through National Housing Act 
Men of Construction Industry Must Sell Ideas to Owners of 


Residential and Business Properties—Questions and Answers 
Give Essential Facts About Law 


O one can expect that owners of homes and business 
property will, on their own initiative, rush to the 
nearest bank or building and loan association and 

start negotiations for a modernization loan based on the 
National Housing Act passed in the closing days of the 
last congress. 


On the contrary, salesmanship will be required—not 
the ordinary kind of salesmanship that sells goods over 
a counter, but the kind that sells ideas. This salesman- 
ship must come from architects, from concrete products 
manufacturers, from engineers and from contractors, act- 
ing both as individuals and in building industry groups. 


Business Properties Included 


To begin with, the name of this Act—the National 
Housing Act—and the newspaper publicity that has been 
devoted to it, have given the public the impression that 
the Act is concerned chiefly with the renovation and 
modernization of homes. This impression is as wrong as 
it is unfortunate, for the Act specifically applies, not only 
to individual homes, but to two-family houses, to apart- 
ment houses and other residential buildings, and to busi- 
ness buildings such as store buildings, commercial ga- 
rages, office buildings, warehouses, farm buildings, and 
factories. 


Give Facts to Public 


It is necessary, therefore, and very important, that this 
wider scope of the National Housing Act be brought to 
the attention of each community. This may be done 
through newspaper articles in the local press, through 
meetings of business men, and through personal calls 
on property owners who have business buildings that 
need repair. 

The spread of this more accurate knowledge about the 
scope of the National Housing Act is a duty and a re- 
sponsibility that must be accepted by the men of the 
building industry, for it is probable that more substantial 
contracts and commissions will come through the repair 
and remodeling of factory and business buildings than 
through the remodeling of homes. In the case of com- 
mercial buildings, there is the added inducement of in- 
creased income or increased business as a direct result of 


the improvement. 


Considering Individual Cases 

The man who owns a retail store building with a drab 
or dilapidated front and a shabby interior can be con- 
vinced that a new store front, a new tile floor, and a 
refinished interior, will draw more customers and in- 
crease the business volume of that store. The owner of a 


factory must be shown how he can improve the quality 
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of his product and increase the average output per em- 


ployee by providing a better-lighted workshop and more 
sanitary working conditions. 


Facts About the Housing Act 


The foregoing suggestions indicate only a few of the 
many ways in which the owner of a factory or a business 
building may be approached. However, the person ap- 
proaching him must be well informed himself. It is, 
therefore, the purpose of this article to set forth, in 
question-and-answer form, some of the high points of the 
National Housing Act, so that most of the property own- 
er’s questions may be anticipated and answered. In the 
numbered paragraphs that follow, the question appears 
first, in italics, followed by the answer, in ordinary type. 


(1) Who may apply for a loan? Any property owner, 
individual, partnership or corporation, with a regular 
income from a salary, commissions, business or other 
assured source. 

(2) May the owner of any kind of property apply? 
Applications will be considered for one-family, two- 
family, or other residences; apartment buildings, stores, 
office buildings, commercial garages, factories, ware- 
houses, farm buildings. 

(3) To whom is the application made? To any national 
bank, state bank or trust company, savings bank, indus- 
trial bank, building and loan association, or finance com- 
pany approved by the Federal Housing Administration; 
or to a contractor or building supply dealer. 

(4) Is it necessary to own stock in the building and 
loan association or other loaning organization? That is 
not necessary. 

(5) How much may be applied for? From $100 to 
$2,000 on any one property, and like amounts in connec- 
tion with each one of not more than five properties. 

(6) How long may notes run? For any number of 
months from one to three years. Notes extending from 
37 months to five years may be submitted to the Federal 
Housing Administration by financial institutions for spe- 
cial consideration. 

(7) What security is required? Only that the borrower 
has an adequate regular income and a good credit record. 

(8) What assurance must be furnished with respect to 
the legal status of the property? (a) The borrower must 
own the property, or have control of it as lessee. (b) The 
annual income of the borrower must be at least five times 
the annual payments on the note. (c) If a mortgage ex- 
ists, it must be in good standing, and there must be no 
back taxes, unpaid interest or liens against the property. 
Or, if mortgage payments are overdue, or a lien exists, 
this obstacle will not prevent the granting of a loan if the 
note is endorsed by the holder of the mortgage or lien. 
(d) Assurance must also be given that the money bor- 
rowed will be used for the improvement of the property. 

(9) What signatures are required? The signature of 
the property owner. If the borrower is an individual and 
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is married, the signature of the wife or husband also is 
required. No other co-signers or endorsers are required. 

(10) How is the note paid? By making regular equal 
monthly payments (or seasonal payments in the case of 
farmers or others having seasonal incomes) until the note 
is paid in full. 

(11) To whom are payments made? To the financial 
institution from whom the loan was obtained. No pay- 
ment is made to any government office or organization. 

(12) What is the cost of this credit? On a one-year 
note, 5 per cent of the face value of the note. Thus if a 
borrower obtains a loan of $300 for one year, the finan- 
cial institution may collect 5 per cent, or $15, in advance. 
The borrower, therefore, actually receives only $285; but 
the $15 deducted is to cover interest and fees of all kinds, 
and under no pretext will the loaning agency be allowed 
to collect more. The charges for loans running longer 
than one year will be proportional to the charges for one 

ear. 

‘ (13 Does the note bear interest? The note does not 
bear interest. It will be seen in the answer to question 
(12) that the interest is collected in advance. In the ex- 
ample there given, the borrower makes twelve monthly 
payments of $25 each, or $300 in all. He pays no further 
interest. 

(14) How does this cost compare with other possible 
sources of loans? Compared with ordinary commercial 
bank loans running 60 to 90 days, the cost is higher. 
Compared with the same type of loans payable in monthly 
installments, the cost is much lower. 

(15) May the fees of architects or engineers (for pre- 
paring plans) be regarded as a part of the cost? Such 
fees may be regarded as a part of the cost and may be 
included in the estimate accompanying the application for 
a loan. 


Checking Up on Residential Property 


When an architect, a products manufacturer, an engi- 
neer or a contractor approaches a property owner for 
the purpose of selling the latter the idea of improving 
his property, he should have at the tip of his tongue 
the answers to the questions given above. He should also 
have in mind what points to look for during the examina- 
tion of a property. Thus in the case of a home or other 
residential property, he should check up on the following: 

(1) Starting in the basement, is the first floor sound? 

(2) Are the basement walls leaky and in need of re- 
pair? Is a concrete floor needed? 

(3) Is the basement just waste space? If so, it may 
be converted into recreation space or working space. 

(4) Looking at the outside, does the stucco need patch- 
ing? 

(5) If the exterior walls are of old masonry, partly 
disintegrated, a coating of cement stucco will save them. 

(6) If the old steps are decayed and dangerous, con- 
crete steps should replace them. 

(7) Concrete walks and garage drives may be needed. 

(8) The chimney may need repointing or reconstruc- 
tion. 

Examination of Business Property 

In the examination of business property, the points to 
keep in mind are the possibilities for a direct increase 
in income from rentals, an increase in usable floor space, 
and (in the case of a retail business) for attracting the 
favorable attention of shoppers and thus increasing the 
volume of business. In consequence, the following are a 
few to watch for: 

(1) Rentable or usable basement areas can be increased 
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by rearranging the service space, building new partitions, 
providing ventilation, finishing walls and floors, and 
building new stairs. 

(2) Are the maintenance shop and storage spaces con- 
venient, well lighted and properly equipped? 

(3) A sidewalk lift might improve the efficiency of 
the property. 

(4) Damp basement walls and floors may be water- 
proofed or re-surfaced. 

(5) Better washroom and plumbing facilities, located 
in modern quarters, may add to the comfort and efficiency 
of employees. 

(6) Coming up to the street floor, it may be quite 
obvious that a new and modernized store front is a erying 
necessity. 

(7) The interior may be in need of redecorating—or 
perhaps there are sagging floors and ceilings that need 
leveling up or replacement with new floors and ceilings. 

(8) Lobbies of office buildings, apartment buildings 
and related types of occupancy may be dark and dingy. 
They create a first impression that is extremely unfavor- 
able. Such lobbies can be made bright and attractive 
with new wainscoting, resurfaced or tiled floors, and mod- 
ern light fixtures. 

(9) Customers, clients and tenants are inclined to pay 
more for products or for services if the place of busi- 
ness is attractive, comfortable and convenient. 


Check Lists Not Complete 


The foregoing suggestions can not be regarded as com- 
plete check lists; but they constitute a start. Anyone who 
is familiar with building construction will recognize 
quickly any other features that will add to the value of a 
business building, a factory, an apartment building, and 
so on. Some work will involve rearrangement or replace- 
ment, as with store fronts, lobbies and first floors. 

Finally, write to the Federal Housing Administration, 
Washington, D. C., for more complete information telling 
how owners of residential or business property may ob- 
tain the benefit of the National Housing Act. 


Building Revival Forces Gaining 
Strength 


HE Brookwire report of August 27 states that while 

building is slow, they believe the fundamental basis 
for revival is gaining strength. “The building industry has 
passed from spring into midsummer with little change in 
tempo. On the whole, the rate of building activity has run 
on an even keel at a level moderately above the low point 
of the depression. 

“The semi-annual survey of the National Association of 
Real Estate Boards,” they say, “confirms the belief that 
real estate conditions are gradually improving, even 
though some property is still changing hands at low 
prices. The demand for space has improved and rents are 
showing a tendency to rise. A condition of shortage in 
small homes is becoming more widespread. Unfortunately, 
the building season is too far advanced to permit any 
great volume of activity this year. 

“Some decline in actual building costs is apparently 
under way. While the utterances of national union lead- 
ers are insistent that wage cuts will not be tolerated, evi- 
dence is beginning to appear that a more reasonable atti- 
tude displayed in local negotiations is resulting in reduc- 
tions which will stimulate new building next spring.” 


Control of Ready-Mixed Concrete 
by Trial Mixtures 


Procedure Followed in Maintaining Control of Quality 
and Yield—tLaboratory and Job Records and Laboratory 
Equipment 


By K. M. McKELVEY 


Concrete Technician, Butler, Penna. 


N the first part of this article, printed in last month’s 
issue of CONCRETE, simple rules of procedure are 
given for the design of concrete mixtures. This con- 

cluding installment covers the methods followed in the 
actual field control of quality and yield. 


Notes on Controu 


As a result of the trial mixes, a collection of average 
data has been assembled on which to base the system of 
mixes. Methods of control must now be devised to take 
care of major variations in materials and operations re- 
acting on the quantity and quality of concrete. 


Quantity Control 
Fluctuations may occur in actual yardage, due to the 
following factors— 


(1) Variations in the specific gravity of aggregates. 
(2) Per cent of moisture carried by aggregates. 

(3) Amount of mixing water used. 

(4) Carelessness of operation. 


The quantity of aggregate set up for a yard of concrete 
is of major importance in the economy and frictionless 
operation, as regards the customer of the plant. The 
weights used for a yard of concrete should be capable of 
complete justification to the customer by specific gravity 
formulas, trial mix and “yard box” data. 

There is some criticism of the measuring stick being 
in volume rather than in weight. In my opinion it offers 
the measure demanded by the user, affords a ready check 
on the job and is capable of easy translation to weight 
figures, as desired. 


Variations in Specific Gravity 

If we take 2 per cent as the maximum guaranteed varia- 
tion in the scales (representing approximately 1 cu. ft. 
of concrete) let us examine the variations due to other 
factors to see how they compare with this mechanical 
efficiency. 

(1) Variations due to a change in the specific gravity 
of aggregates occur mainly where the materials lack a 
homogenous origin, illustrated by dredged river mate- 
rials or where coarse aggregates of different origins such 
as slag, gravel and stone, are used. A change in the 
specific gravity causes a direct variation in the absolute 
volume resulting and thus affects the yield. 

The S.G. of the materials used in the trial mixes having 
been noted, tests on materials in use will detect any varia- 
tions in their S.G. which may affect yield. Where its 
value is known and uniform, the S.G. of the component 
offers a ready and accurate means of checking quantities 


and figuring new mixes. 
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Whether this factor should be a part of the control 
system depends upon the extent of its variation from the 
average. As an example, with a mix having 1,050 lb. of 
dry sand and 2,150 lb. of dry gravel, a variation from 
2.55 to 2.65 in $.G. will produce an alteration in yield 
of 0.25 cu. ft. (sand) and 0.50 cu. ft. (gravel). This 
totals 0.75 cu. ft., a factor not to be neglected. 

In practice, this yardage figured by S.G. formulas 
checks that obtained by trial mixes and on the job very 
closely. Usually the difference of 0.1 to 0.2 of one per 
cent is in a greater actual yardage because of included air 
voids. 


Changes in Moisture Content 

(2) Variations due to changes in moisture content of 
the aggregates occur at all plants where materials are not 
stored under cover. In materials taken directly from 
barges or stored in open stock piles I have obtained 
variations of 2 to 10 per cent in the sand and up to 4 
per cent in the gravel in a day’s operation. 

If we now take our mix (1,050 lb. of sand and 2,150 
lb. of gravel) and apply these percentage variations, we 
might get from 21 to 105 lb. of fluctuation in the sand and 
up to 86 |b. in the gravel. This results in the substitution 
of water for aggregates and would amount to 0.5 cu. ft. 
of resultant concrete for each, assuming a constant S.G. 


of 2.60. 


Variations in Yield 

(3) Variations in yardage due to the amount of total 
water required to produce a given slump may occur. 
Thus, for a change in slump from 14 to 8 in., about 6 to 
10 gallons of water are needed for a yard of concrete. 
This represents 6614 lb., or about | cu. ft. of concrete. 

Of course, with the higher slumps some of this water 
is excluded from the concrete on carriage and placement, 
and does not necessarily result in water voids. Probably 
this factor is from 0.5 to 0.75 cu. ft. 

TABLE 3—POSSIBLE VARIATIONS IN YARDAGE 


Per cent 
of variation 


Due to Total Per cent from mean 
Specific gravity _......._ 0.75 cu. ft. 2.8 1.4 
Morstivene se ee 1.00 cu. ft. Bae 1.9 
@ousisiencys == 0.50 cu. ft. 1.9 0.9 

Total D2 icutbe 8.4 4.2 


Careless Operation 

(4) Variations in yardage in operation may result due 
to a number of causes, mostly arising from carelessness 
of the operator. Scales are usually guaranteed to an accu- 
racy of 2 per cent, although if poorly maintained and 
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adjusted the error will be much greater. An operator 
who does not care for the scales allows accumulations of 
materials in weighing hoppers. If he does not watch the 
tell-tale dial closely he may cause variations in quality 
and yardage greater than all the above causes. 

The extremes of variation cited above are severe, and 
do not generally all occur at one plant. They can occur, 
and have occurred in my experience under certain con- 
ditions of supply, as with the use of river sand and gravel 
deposits where the S.G. was uneven because of differences 
in geologic origin, and the moisture conditions were un- 
usual because the materials were used directly out of 
barges and were dug only a few days before. 

The steaming of materials in the winter time also ac- 
counts for an uneven moisture content (3 to 8 per cent), 
often through a single day’s operation. The moisture 
present will depend on steam pressure and duration, shape 
of bin, etc., and may be controlled to some extent by an 
intelligent study of these factors. 

A plant in another district utilizing a bank sand and 
rock for its staple aggregates had variations of much 
smaller range, as shown in Table 4. 


TABLE 4—VARIATIONS WITH BANK SAND AND ROCK 


Sand Rock 
Species Gravityeee en 2.60-2.65 2.59-2.61 
MOISE Ure tar cree eet Oe cs 3-6 per cent 0-1 per cent 


*Except where materials were steamed. 


At this plant the control was concerned mainly with 
moisture tests, with occasional checks on characteristics 
of aggregates from different sources. 


ConTRoL TEstTs 

In those cases necessitating control measures—that is, 
where the variation from a mean exceeds 1 per cent— 
there are several quick and accurate tests which may be 
applied. The equipment for these tests is inexpensive and, 
indeed, may be easily improvised. . 

The tests for S.G. may be based on the well known for- 
mulas—Approximate Apparent S.G. = Weight in Air + 
Less of Weight in Water. Approximate Apparent S.G. = 
Weight in Air ~ Displaced Water. 

(1) Weigh coarse aggregate (A); fill with water to 
top of container, weigh (B); weight of container filled 
with water only, a constant (C). 

Then, 8.G. = A + C—(B — A) /62.5. 

This test requires the use of scales and a graph for 
plotting the effect of constants and requires a little more 
time than is available for a control test. 

(2) Fill a wire cage with the coarse aggregate to be 
tested. Weigh in air (A), submerge in water and weigh 
(B). 

Then, S.G. = A +(A —B). 

This test requires a special set-up of scales and bath. 
It also requires the use of a graph for quick reading. It 
is a little faster than the above, but requires more room, a 
valuable quantity on the usual charging floor. 

(3) Take a container, fill to marked volume well 
above the level of coarse aggregate, with water (A), pour 
in a marked volume of coarse aggregate (whose weight 
will be assumed to be constant) (B), note change in 
water level (D7}. ‘ 

aD het. C1 bet (1s A). 

This method is less accurate than either of the above 
but gives results within a reasonable margin of error. It 
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requires very little apparatus, and the container can be 
made self-reading by graduating it at the top in the nec- 
essary weight corrections. 

The accuracy of the test is also dependent on the ratio 
of the height of the cylinder to its diameter. These tests 
are only approximate because the factor of absorption is 
not taken into consideration. 

Moisture Tests. Probably the test used to the greatest 
extent is the drying test. Drying the sand with burning 
alcohol is the fastest method. This test is too slow where 
results are needed a minute after the sample is taken. It 
is also necessary to make an approximation for the ab- 
sorption in order to obtain the free water. 

The salinity device has some advocates. This instru- 
ment measures moisture by its effect on the salinity of 
the mixture of moist sand and pure water. 

The Chapman flask is probably the most accurate 
method marketed but requires the use of scales and chart. 


For some time I have used a very simple device which 
gives adequate results. The device consists of a 500 c.c. 
plain glass cylinder. The cylinder is filled to a mark on 
the glass with water, the moist sand sifted in until a 
certain constant volume marked on the glass is read. The 
water level has now reached a new level proportional to 
the moisture in the sand. 


These displaced levels are graduated directly in number 
of gallons of moisture present in an average quantity of 
sand for one yard of concrete, and thus are self reading. 
The method is based on the principles— 


(1) The volume of inundated sand having approxi- 
mately similar sieve analyses (voids) is the same. 


(2) The displaced water represents voids in the sand 
(A), the absolute volume of sand (B), and the moisture 
present in the sand. A and B are constants with careful 
manipulation, and the extra or displaced water is the 


moisture. 

This device takes only a minute or two to operate, and 
has been in successful use where moisture conditions ne- 
cessitated a test on every other batch. 


QuaLity CONTROL 


If concrete is to retain its present high status in struc- 
tural engineering it must be capable not only of attaining 
a given strength but of maintaining a degree of uni- 
formity which will justify a design based on that strength. 
Then, an industry based on the production of concrete 
will reach its greatest fulfillment in attaining this stable 
product, and the individual plant furthest along the road 
of control will reap the ultimate benefits. 


Quality control should cover the following— 
(1) Total water for a yard of concrete. 

(2) Material tests. 

(3) Tests of the finished concrete. 


Control of Water Quantities 


(1) The control of the total water in a yard of con- 
crete is essential to the production of a uniform product 
of good strength. Modern research in concrete has dem- 
onstrated, and numerous individual tests have corrobo- 
rated, the large part that the relation of the water to the 


cement plays in the compressive and transverse strength 
of concrete. 


ae 
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READY FOR USE 


& Days 


Sooner 


Mast industrial floors have to take a ter- 
rific ‘beating.’ Steel-tired trucks, acids and corrosives are fre- 
quently encountered. So, in addition to adequate strength, a 
heavy-duty concrete floor also has to have exceptional dura- 
bility. That means good materials and skilled workmanship— 
and, above all, adequate curing. 

Thorough curing, using ordinary Portland cement, requires 
10 days under water. But floors have to be used sooner than 
that; so it often happens that concrete isn’t adequately cured. 

Service-strong in 24 hours, an ‘Incor’ floor cures as thor- 
oughly in 48 hours as ordinary Portland cement in 10 days— 


because ‘Incor’ combines with water five times as fast. By 


Presented 


in non-technical lan- 


CONCRETE 


making it so much easier to obtain thoroughly cured concrete, 
*Incor’ Cement in the hands of skilled workmen is the soundest 
assurance of durable heavy-duty floors. 

Illustrated above is new book containing a clear-cut outline 
of successful floor-topping methods. A copy will be sent free, 
on request. Send convenient coupon below. ‘Incor’* is made 
and sold by producers of Lone Star Cement, subsidiaries of 
International Cement Corporation, New York; also sold by 


other leading cement manufacturers. * REG, U, S, PAT. OFF. 


MAIL THIS COUPON FOR FREE COPY 


“INCOR” 24-Hour Cement 
Room 2200, 342 Madison Avenue 
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ial int New York, N.Y. 
guage —~ all: esse er eo Please send me free copy of illustrated book, 
illustrated with pictures spe- Heavy-Duty Floors” . 
cially taken for this Nanve 
Address as 


_ purpose. 


Please say, “I saw it in Concrete” 
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Water control serves these purposes— 

(a) Secures a given uniformity of strength. 

(b) Insures that the consistency and workability will 
be that ordered by the customer without leaving this up 
to a driver who may or may not understand the job 
requirements. 

(c) Offers the only logical base for the quality record. 

Simple moisture tests have already been given. A 
word about the relation of the total water required for a 
yard of concrete to the major variables of mix, slump 
and size of aggregate, may be of interest. 

The chart designated as Table 5 shows the character- 
istic change in total water requirements for different 
slumps, mixes and sizes of aggregate. 


TABLE 5—WATER CHART 
Gallons for 1 cu. yd. 


Mix 1-3-5 
Ageregate Slump 1-3-6 1-2%-5 1-2-4 1-2-3 1-1%-3 
%4-in. gravel 2-4 in. 36 34 36 38 40 


46 in. 37 35 37 39 41 
6-8 in. 38 37 


2-4 in. 33 31 33 36 38 
4-6 in. 34 32 34 37 39 
6-8 in. 35 34 36 38 40 


2-4 in. 31 29 31 33 35 
4-6 in. 32 30 32 
6-8 in. 33 32 34 35 37 


1%4-in. gravel 


244-in. gravel 


Experiment having determined these total water de- 
mands for a given district, any observable variation will 
be due to grading, dirty materials, or careless operation, 
and may be more easily detected. 


This total water requirement for a unit volume of con- 
crete offers a valuable region of practical research which 
would be of benefit to the industry. As can be seen by 
the above chart, there are definite relations between the 
total water and the different variables. A long series of 
tests, or investigation of present data with this relation in 
mind, could be made. 


Testing Materials 


(2) A regular program of material tests should be 
inaugurated covering the different sources. 


Cement is quite generally tested in the ready-mixed in- 
dustry. The testing of cement is necessary, not only to 
check on the product, but to obtain information as to 
certain properties of the different brands which make 
them particularly valuable to this type of concrete. The 
mortar compression test offers a valuable test as to the 
availability of different brands for strength concrete. 


The coarse aggregate must be tested for grading, weight 
per cubic foot and cleanliness, at frequent intervals. The 
fine aggregate must be tested for grading, weight per 
cubic foot, organic impurities, and silt. The last two 
tests may be combined in one for control purposes by 
observing the amount of silt settling at the top in the 
standard hydroxide test for organic impurities. 

The necessity for the frequent use of the above tests 
is determined by the special characteristics of the mate- 
rials used and their uniformity and trustworthiness of 
source. 

(3) The test of the finished product should consist of 
a complete program of compressive tests (transverse tests 
for road work). The strength tests are of the createst 
value, for they offer not only a gauge for the quality of 
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the product, but also the data to be obtained by a visual 
examination of the break, such as break around or 
through the aggregate, shear or bond failure, character 
and distribution of the matrix, etc. 


LaporaTory RECORDS 
The quality record of the cylinders should be complete 
and tied in closely with the job data record. Samples 
of both these records are given in Table 6. The program 
of cylinders to be taken should be planned in advance to 
cover the range of cement content, W/C ratio and size of 
ageregate available. 


TABLE 6—HEADINGS FOR LABORATORY AND 
JOB RECORDS 


Quality Record 


No. Date Mix Break Character Pet. 
Strength Type of of of sand W/C 
7-day 28-day failure concrete in mix ratio 
Job Data Record 
No. Date Mix Job Contractor Quantities Strength 


Cement Sand C. Agg. Water 7-day 28-day 
(Weight and identification) 


A quantity record of yield as determined by trial mixes, job 
measurement, and with the “yard box,’ must be kept. 

The plant control records should be kept for future 
reference as occasion arises, as well as the identification 
of the materials used. On extensive operations, the 
weights of loads should be obtained at intervals with 
the yard scales and reported daily to check up on the 
accuracy of the weighing. 

The plant laboratory is the proper source of data for 
accounting purposes. A record of production filled out 
every day with quantities of materials used is found to 
be of valuable assistance in obtaining costs of production 
and for pricing. 


LABORATORY EQUIPMENT 


The minimum equipment that a ready-mixed concrete 
plant laboratory should have is as follows: 

Cubic-foot box. 

Platform scales—capacity 300 lb. 

Sand sieves— 

50-30-14-4 or %g-in. mesh, the last named depending 
on size of the sieve separating fine and coarse aggregate. 

Or— 

50-20-8-4. or 3g-in. mesh. 

Coarse aggregate sieves— 

%4-L'9-2 or 21-in., the last-named size depending on 
the maximum size. 

Mixing pan, 4 by 4 ft. 

Balance or volume container. 

16-0z. prescription bottle. 


Light-Weight Concrete Units in U. S. 
Military Academy 

N order for light-weight concrete building units 
equivalent, in volume, to 130,000 standard 8 by 8 
by 16-in. units has been placed by the construction quar- 
termaster section of the War Department through the 
J. A. Mahlstedt Company, of New Rochelle, N. Niegetor 
the addition to the gymnasium at the U. S. Military 
Academy at West Point. The units are being made with 
“Pottsco,” a slag aggregate, and represent one of the 


most important orders for this type in the eastern terri- 
tory. 
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way culvert formed by Flesicore Shows 3” porous concrete tile used to drain 


subgrade under pavement slabs 


flexicore 


NEW FLEXIBLE FORM 


for the Construction of 
Circular Openings in Concrete 


USES: CONDUIT: Telephone, telegraph, power and light lines, un- 
derground in buildings and bridges. DRAINAGE: Sewers, culverts, 
highway subgrade drains, house drains and sanitary connections, drain- 
age systems. WATER: Irrigation and cooling systems in mass con- 
crete construction. BUILDINGS: Hollow flat slabs and walls. MIS- 
CELLANEOUS: Hollow piles, poles, posts, etc. 


Shows same Flexicore as in top picture 


when sedated Note complete detachment New Opportunities for Greater Speed AG 


rom concrete 


LOWER COSTS 


Flexicore is a patented, highly successful flexible form. Its rubber hose type ex- 
pands approximately 30% under either air or water pressure to a predetermined 
diameter, and at the same time decreases in length about 15%. When the core is 
deflated the reverse occurs—the diameter decreases, and the length increases. 


The inflated core is placed in the designed location in plastic concrete. When the 
concrete has set, the core may be deflated and easily withdrawn, coming out clean 
and ready for immediate re-use. The combined decrease in diameter and increase 
in length positively breaks the bond between the core and concrete and is the 
reason why FLEXICORE is so easily removed. 


FLEXICORE makes possible the construction of ducts, conduits, or other cir- 
cular openings in sizes from ONE inch to TWENTY-FOUR inches, any desired 
length. When shipped for field use, the core is equipped with end fittings suitable 
for air or water pressure at the users option. Joints, the weakest points in ducts 
or conduits built of precast units, are entirely eliminated by this method. Smooth 
curvs with perfectly round ducts can be built without the use of special shapes or 
forms. FLEXICORE also lends itself perfectly to the vibration of concrete and 


Bee neo ee of 29.107 to reinforcement for bridging soft spots to maintain alignment. 

c ty 

with 466 hammer blows. (13 ton Bae: Simplicity of construction, ease of usage, dependability and low cost are features 
pondae azsisi ie ten inch: hole formed’ by of FLEXICORE. 


ZOU SO BU AMI THE FLEXICORE COMPANY 


: : hy FLEXICORE 
Let us send you details, showing all reasone Why Ty ise by 924 NORTH BROADWAY, WICHITA, KANSAS 
contractors or other agencies on a reasonable rental basis. Our 


engineers will be glad to cooperate, 


+, 2 . 2? 
Please say, “I saw it in Concrete 


Use of Dark Colored Conerete Adds 


to Effectiveness of Highway 


Dark Colored Center Lane Reduces Glare—Keeps Traffic 
Automatically in Line—Enhances Attractiveness 


HE State Highway Department of New Hampshire 

has just completed a three-mile concrete road upon 

- its route between Nashua, N. H., and Lowell, Mass. 

This modern three-lane road is unique in that the center 
lane is of dark colored concrete. 


Dark color was chosen for that portion of the center 
lane slab lying above the plane of steel reinforcing. It 
was tried as an experiment in traffic control, and it serves 
its purpose admirably. Traffic automatically stays to the 
right except when overtaking and passing another vehicle. 
In addition, the glare of the sun is appreciably reduced. 
Furthermore, there is less pavement reflection from the 
lights of an oncoming vehicle at night. The general ap- 
pearance of the road with its distinctive three lanes is 
considerably enhanced. 


The idea of a dark colored central lane for arterial 
highways is not new. Some years ago many miles of 
three-lane roads were built with the outer lanes of con- 
crete and the center lane of bituminous materials. They 
too, kept traffic in line; but in many instances the cost 
of maintenance of the flexible center lane was prohibitive, 
and the so-called “dual-type” paving lost favor. 


Now that emulsified blacks are practical and easily 
available, it is both technically and economically feasible 
to construct a dark colored center lane that is both rigid 
and rugged—dark colored concrete. It is claimed for 
these colorants that, in quantities up to and including 
three pounds of the emulsion per sack of cement, there 


Emulsified carbon black was used above the plane of 
reinforcing at Nashua, N. H. 


can be no impairment of strength, durability, or tough- 
ness of the concrete. A concentration of three pounds of 
emulsion per sack of cement produces a color equivalent 
to that of a newly laid sheet asphalt pavement—a color 
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that is popular with home owners and with drivers mak- 
ing long auto runs. 

The use of emulsified carbon black appears to be ex- 
tremely simple. On the Nashua job the proper quantity 
was merely poured over the aggregates in the concrete 
mixer skip and dumped with them into the mixer. It 
mixed quickly and uniformly throughout the mix to pro- 
duce an intense black color while wet. After curing, the 
concrete lightened somewhat to a deep rich gray. 

Dark colored concrete appears to offer a much wider 
usage of concrete paving. It affords the resident upon 
fine streets the quiet, dignified, restful appearance so 


Central lanes of dark colored concrete provide new 
attractiveness and safety 


essential to high realty values. It offers increased safety 
in that it accentuates white curbs and traffic markers. It 
absorbs the stains from oil droppings and from “road- 
oil” carried in from feeder roads and streets. It elimi- 
nates glare, makes driving pleasant to the eyes on the 
sunniest days. 

With the ever-widening acceptance of dark colored con- 
crete it seems reasonable to assume that concrete paving 
will invade the market now held by other types, particu- 
larly in sections where there are traffic control factors 
involved. Again, concrete will now be welcome where 
there have hitherto been objections to its natural color. 

The emulsified carbon black employed in the work here 
described is produced by Godfrey L. Cabot, Inc., of Bos- 
ton, and Binney & Smith Co., of New York. The work 
received the close personal attention of D. H. Dickinson, 
chief engineer, and J. McCormick, engineer of materials, 
of the New Hampshire State Highway Department. W. H. 
Nelson was resident engineer for the state. The contrac- 
tors were B. Perini & Sons, Inc., of Framingham, Mass. 
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Topay’s keen competition in the con- 
crete-construction field often leaves the 
successful bidder with little time-mar- 
gin for bad weather or other contin- 
gencies. The consequence is that 
contract-stipulated penalties are con- 
stantly threatening and bonus chances 
are frequently slim. 

Why take these risks? Speed up your 
concrete work with Calcium Chloride 
curing—the modern method which 
knows no season; asks no long waiting; 
has the approval of the highest author- 
ities; and in countless instances has met 
every specification for strength and en- 
durance. Calcium Chloride curing— 


Automatically supplies ample moisture for curing and highest 


ultimate strength. 


No special piping and pumping nor need for continuous wetting. 


The job is finished with the Calcium Chloride application. 


No delay for job clean-up. 


And when pavement strength permits opening to traffic the 


curing effect goes right on. 


No other method offers such sureties and economies. 


Avoid those penalties. Save that profit. 
Win those bonuses. Send for literature and 
other details pertaining to Calcium Chlo- 
ride concrete curing. Address any of these 


members shown at the right. 
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CALCIUM CHLORIDE ASSOCIATION 


MICHIGAN ALKALI COMPANY ... =. = « « 10 E. 40th Street, New York City 
THE DOW CHEMICAL COMPANY .... +++ © © # = & Midland, Michigan 
SOLVAY SALES CORPORATION .... » . « » 61 Broadway, New York City 
THE COLUMBIA ALKALI CORPORATION . . . . Barberton, Ohio 


CALCIUM CHLORIDE «st. 


Please say, “I saw it in Concrete” 


How TO DOTIT 


¢ Questions and Answers *¢ 
Consultation and Comment 


A department devoted to the solution of problems encountered in 
4 concrete work. Readers are welcome to add to or improve upon the > 
suggestions printed and to submit their views for possible publication. 


Vibrated Concrete 


I am a new subscriber to CONCRETE, and am inter- 
ested in particular in placing concrete under the in- 
fluence of high-frequency vibration. Can you give me 
a list of references to articles in past issues of CON- 
crete that deal with this subject?—M. F. L., Cleve- 
land, Ohio. 


The following articles, printed in the issues of Con- 
CRETE indicated, describe a wide range of use of high- 
frequency vibrators in the placing of concrete: 

March, 1929, page 47—Effect of Vibration of Air Ham- 
mer on Concrete Placing (A. C. I. paper). 

March, 1931, page 23—Vibrated Concrete Coating Pro- 
tects Underground Pipe Lines. 

February, 1932, page 7—Extent of Practice of Vibrat- 
ing Concrete in 1931 (Struc. Review). 

December, 1932, page 8—Vibrated Concrete One of 
A. C. I. Major Convention Topics. 

January, 1933, page 17—Use High-Frequency Vibra- 
tion in Casting Concrete Piles. 

May, 1933, page 13—Place Concrete Under Water 
Through Vibrated Tremie Spout. 

July, 1933, page 13—Vibrated Concrete in Production 
of Burial Vaults. 

August, 1933, page 8—Vibration and Delayed Finishing 
Improve Pavement Concrete (A. S. T. M. paper). 

September, 1933, page 2—Vibrators Compact Concrete 
Placed by Pumpcrete. 

January, 1934, page 15—Many Uses for Vibrating 
Equipment in Cast Stone Plant, by Geo. B. Pickop. 

February, 1934, page 12—How Concrete Vibrators Are 
Specified. 

June, 1934, page 10—Ohio Tests Show Vibrated Con- 
crete Makes Stronger Pavement. 


Ready-Mixed Concrete Plant of 
Moderate Size 


I am looking for information on the equipment and 
installation costs involved in the construction of a 
commercial ready-mixed concrete plant in a city of 
relatively small size, near Philadelphia. Can you 
refer me to such information?—B. A. G., Philadel- 
phia, Penna. 


If you will consult bound volumes of the magazine 
CONCRETE in your public library or at the office of private 
engineering concerns you will find a number of articles 
dealing with plant installations of moderate size for the 
production of ready-mixed concrete. Articles having the 
following titles, and printed in the issues of CONCRETE 
indicated, will be of particular interest: 

(1) Twenty Ready-Mixed Concrete Plants Sur- 
veyed by Investigator, by E. F. McCready, August, 
1931, pages 17-19. 

(2) Ready-Mixed Concrete Plant for Small City 
(Ann Arbor, Michigan). July, 1930, page 27. 
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(3) Profitable Premixed Concrete Plant Has Com- 
plete Equipment (Waukesha, Wisconsin). December, 
1931, page 7. 

(4) Operating and Marketing Policies of Pioneer 
Ready-Mixed Plant, by L. M. Dean. February, 1932, 
page 17. 

Late in 1931 the Chain Belt Company, of Milwaukee, 
Wisconsin, compiled the results of a thorough survey 
of the costs and prices at twenty different ready-mixed 
plants in twelve different states. The booklet is entitled 
“Costs and Prices of Ready-Mixed Concrete in 20 Plants.” 
Possibly you can obtain a copy by writing this concern. 
You might also communicate with the National Ready- 
Mixed Concrete Association, 545 Munsey Building, Wash- 
ington, D. C., and with the Philadelphia office of the Port- 
land Cement Association. 


Fineness of Cement and Rate 
of Hardening 


What information do you have available on the 
relation between the fineness of portland cement and 
its rate of hardening? I am not looking for a great 
mass of test data, but for a general relation expressed 
in an understandable way.—E. J. E., Davenport, Ja. 


To understand the fineness of portland cement, it is 
necessary to know the percentages of the total that fall 
within certain size limits. In this respect all brands of 
cement may differ; but a general average of present-day 
cements will be found in a tabulation on page 16 of the 
April (1931) issue of CoNcRETE, in an article headed 
“How Concrete in Wacker Drive Attained Great Strength.” 
For the convenience of recent subscribers, who may not 
have older issues of CONCRETE available, the tabulation 
is here repeated. 


Approximate Size Distribution of Portland Cement 
Size of 


Cement Per Cent Time Rrequired 
Particles, of for Complete 
in Microns! Total? Color Hydration® 
Mints] Oe 21 Pure white Less than 24 hrs. 
10-10-20. = 16) Nearly wite 24 to 48 hrs. 
20 to 30. 8) Very light brown 4 days 
30 to 43__. —_. 30° Light brewn 7 days 
43 to 74... 16 Brownish gray 28 days or longer 
Blush eee — 9 Gray Indefinitely long 
1 Openings in the 200-mesh and 325-mesh screens correspond to 74 and 43 microns 
respectively, : 
* Approximate percentages only, of an average portland cement. 
® Approximate time only. 


While this tabulation does not attempt to give the 
actual rate of hardening of this average cement, it may 
he assumed that a cement having greater than average 
percentages in the groups of smallest particle size will 
harden more rapidly than the average. Conversely, a ce- 
ment having lower percentages in the finer sizes, and 
higher percentages in the coarser sizes, may be expected 
to harden more slowly than the average 
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DEPENDABILITY ! 
Shove & verything 


® fa 


Williamsport Wire Rope 


has proven ws superiority 


On large shovels particularly, Williamsport “Purple Strand” has established 
a splendid record for endurance and long service. 

You may have a job requiring severe wire rope service. We suggest you try 
“Purple Strand’’—better still write our engineering department and get their 
suggestions without obligations. We have been of great help to others, maybe 
we can be of similar help to you. 

And by the way “Form Set” preformed wire rope made in our plant is the 


latest idea of preformed Wire Rope. 
Write today for further facts. 


WIRE ROPE C OFM PANY 


: . Branch Sales Offices: 
Marmncincespuai yy orks: 122 South Michigan Avenue, Chicago 


Williamsport, Pa. 


Durable Concrete 
Is Assured By Using 


BARNSDALL ADMIX 


Because it imparts 
1. Flowability 


2. Workability 
3. Uniformity 
4. Density 
5. Watertightness 
6. Greater Ultimate Strength 
7. Resistance to disintegration by aggressive elements. 

(a) Physical resistance imparted by above proper- 
ties. 

(b) Chemical resistance produced by combination 
of Barnsdall Admix (active silica) with the free 
lime in the cement to form additional cementi- 
tious matter which is insoluble. (The free lime 
in ordinary concrete is soluble.) 


BARNSDALL ADMIX 


A Pozzolanic Admixture (9754% Active Silica) 
Produced by 


BARNSDALL TRIPOLI COMPANY 


Former Name American Tripoli Company, Inc. 1892 


SUBSIDIARY OF BARNSDALL CORPORATION 
Seneca, Mo., U.S. A. 


Dealers and Stocks in Principal Cities 


“Be Square” (Reg. U.S. 


ECONOMY 


a a for concrete 
a0 form work. You 
can drive them home 
and they hold much more 
tightly than the ordinary 
nail. Nails can be withdrawn 
and lumber and nails used over 
many times. Hold fast but pull eas- 
ily. Let us send you half dozen nails to 
try out with your own hammer. Just drop 
a line to— 


THE F. A. NEIDER CO., 
Augusta, Kentucky 


Inc. 


Y SPECIFIED 


for over 45 years by the leading 


architects and engineers, and used 


extensively in some of the largest 
concrete construction work in the 
country. That is the record of 


GIANT PORTLAND CEMENT COMPANY 


Pennsylvania Building 


370 Lexington Ave. 
Philadelphia, Pa. 


New York 


Invaluable 
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(Continued from page 14) 

ulations ranging from 11,000 to 33,000, have no con- 
crete vault alsnie 

In Oklahoma there are only six plants, two of which 
are located in small cities. Seven other cities, with popu- 
lations ranging from 15,000 to 32,000, have no plants. 

The ee state of Texas has only 13 plants manufac- 
turing concrete vaults, located in 11 cities; but that state 
has 18 cities having populations ranging from 20,000 to 
nearly 300,000, sriticatie that some good markets are 
untouched. 

Kentucky has only six concrete vault plants, located in 
five cities. Four other cities, with populations ranging 
from 22,000 to 65,000, have no plants. 


Many Markets Untouched 

Further examination will show many other states in 
which similar conditions exist, with large, untouched 
markets available to the manufacturer who will develop 
them. 

Mention has already been made of four states con- 
taining no plants manufacturing concrete burial vaults, 
and five states containing only one plant each. 

The table shows, further, that 15 states contain from 
two to nine plants. In a word, 24 states contain less than 
ten plants each. In fact, these 24 states combined have a 
total of only 102 plants. 


Selecting a Location 

In looking for a profitable location, the prospective 
manufacturer of concrete burial vaults will, quite natur- 
ally, try to avoid too much pioneering. For this reason 
he will prefer a location where the public is already 
thoroughly “sold” on the concrete vault. The map shows 
where such locations may be found. Perhaps his second 
choice will be in localities where the concrete vault has 
been introduced, but where the market is not yet crowded. 
His last choice will be a locality where the concrete vault 
is not known. 

The prospective manufacturer will also prefer a loca- 
tion where he has a reasonably large city population near 
at hand. This is especially important when he is going 
into a community where the concrete vault is unknown, 
because he will obtain quicker recognition in the city 
than in the surrounding country districts: Likewise, if he 
is locating in a section ore the country people are in a 
backward state of development, he will have to depend 
almost entirely on the city population. 

Above all, it is evident that many good locations lie 
open for development, and that there is no need to enter 
a market that is already occupied by a competent and 
responsible manufacturer. 


Bids for Monolithic Concrete Lower 


Than for Brick 


HE economy of monolithic concrete wall construc- 
tion, as compared with walls of brick, recently was 
demonstrated in Portland, Oreg., when the U. S. Forestry 
Service opened bids for a new warehouse. 
Alternate bids had been requested on monolithic con- 
crete walls and on brick walls. The low bids were $66. ,629 
for concrete and $69,900 for brick. The local forestry 


office recommended acceptance of the bid for monolithic 
concrete walls. 


Please say, “I saw it in Concrete” 
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Coming Conventions 


September 10-14—American Chemical Society. 88th 
Annual. Cleveland, Ohio. Dr. Chas. L. Roses Presi- 
dent, 330 W. 42nd St., New York City. 


September 24-28—American 


e Society of Municipal 
Engineers. Annual Meeting. j 


Rochester, N. Y. 
December 6-7—Highway Research Board, National 


Research Council. Fourteenth Annual Meeting. Roy 
W. Crum, Director, 2100 Constitution Avenue, Wash- 


ington, D. C. 
1935 
February 19-21—American Concrete Institute. 
Thirty-First Annual Convention. Roosevelt Hotel, New 


York City. Harvey Whipple, Secret 7400 S 
Blyd., Detroit, Mich. sa Dihaneat d) econd 


Special Cements Improved by 
Addition of Puzzolana 


Blend of 40 Per Cent of Puzzolanic Material 
Strengthens Resistance to Sea Water 


BRIEF item in Building Science Abstracts (London), 

Vol. 6, No. 11, mentions an article by F. Ferrari, in 
L’Industria Italiana del Cemento, in which the author 
tells of early attempts to provide a cement of high hy- 
draulic value and capable of withstanding the attack of 
corrosive waters. Michaelis produced an iron-portland- 
puzzolana cement for use in marine structures, and an- 
other “Aegir’” cement, practically free of alumina. In 
1910, Ferrari prepared mortar specimens of mixtures of 
iron-portland and puzzolana, of cements of the “Aegir” 
type, and of mixtures of “Aegir” and puzzolana, and 
stored them in sea and sulphate waters. 


These cements, although more resistant to attack than 
the ordinary portlands, do, however, suffer considerable 
deterioration with time. A continuous diminution of 
strength, said to be caused by the formation of Candlot’s 
salt, is noticeable. With the mortars of the “Aegir” type 
there is a slow diminution of strength caused by the lix- 
iviation of the lime set free during the hydration of the 
cement. In 1913 and again in 1919 the author carried out 
experiments on portlands with ihe ratio AleO3 : FexO3 = 
0.639. 

This led to the production of a “super-cement” which 
was patented in various countries. Composition, moduli, 
setting times and strength are given. Mention is also made 
of two similar cements, (1) Velo cement, and (2) Kuhl 
cement. Products similar to these cements were prepared 
and tests were carried out on specimens with and without 
Bacoli puzzolana in the proportion of 60 per cent ce- 
ment (by weight) to 40 per cent puzzolana. All the 
specimens were cured in tap water for 26 days and then 
placed in a saturated aqueous solution of calcium sul- 
phate and tested for compressive strength and permea- 
bility at 28 days, 6 months, 1, 2, 3, 6 and 9 years. The 
results are tabulated. The author concludes that both 
these cements of high alumina and iron contents are im- 
proved in every sense by the addition of puzzolana, and 
the latter to a greater extent than the former. 


Neal J. Ross, Missouri Commissioner of Corporations, 
has resigned to accept a position with the Ready-Mix Con- 


crete Company of Kansas City. 
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“AUTOMATIC 


SEALING VAULTS 
Sell Because They Protect 


Protection is the only reason for buying any burial vault. 
Perfect protection makes people buy “The Automatic Seal- 
ing Vault’ in preference to others. “The Automatic Sealing 
Vault” protects perfectly because it seals perfectly; nature’s 
laws make it impossible for either the “Automatic Sealing 


Vault” or the “Inverted Air Seal Vault” ever to leak or sweat. 
They can withstand five times the pressure they will ever have 
to carry. They are crack-proof under all conditions. They are 
air-tight, water-tight and vermin-proof from installation on- 
ward. The longer they last, the stronger they become. 


Yes, you can make money making vaults like that. Write for 
our free book. 


WLALILIILLULU LAU. 


| “The Automatic 
Sealing Vault’ 


\ 
“The Inverted Air 
Seal Vault” 


The Automatic Sealing Vault Company 
934 Riverside Drive 


Peru, Indiana 


INDEPENDENCE 
IN SIX MONTHS 
“WITH THIS MACHINE 


MAKE BOTH 


FACE AND 
Tom Belk 
Lancaster, 8. €. COMMON 
foncacie AT 40% 


LESS 


Just a few months ago, Tom Belk inquired about this marvelous 
DUNBRIK machine. Now he owns a profitable manufacturing plant 
and controls the brick business in his territory. Other men like 
Craiglow of Wichita; Berry of Kalamazoo; Bayer & Brice of Flint— 
are supplying millions of face and common brick at a handsome profit. 
Today the big government Housing Program assures still greater 
possibilities for success and independence for you in your locality. 


YOUR ASSURANCE OF SUCCESS 


Ist: Automatic Line Production at a rate of 3,000 units per hour. 
2nd: A common brick that meets today’s new demands for lighter 
weight, lower cost, higher quality and new types of construction. 
3rd: A face brick in more than 40 permanent colors and textures, 
meeting today’s demand for color and harmony at unbelievable low 


cost. 

These outstanding advantages plus exclusive franchise assure your 
success. Like Belk and others, investigate before your territory is 
taken. Take the first step today. Send for DUNBRIK book ‘4 
Keys to Success.” 

of DUNTEX ROOF TILE 


MACHINE 


Also offers big possibilities for the 
progressive contractor to manufac- 
ture the most beautiful roof mate- 
rial, 40 colors and shades, Auto- 
matic Line Production, roof a day 
capacity, low cost, opens the way 

) to big profits. Write for booklet 
ya R-4. 


W. E. DUNN MEG. CO., 453 W. 24th St., Holland, Mich. 
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CONCRETE 


QUINN 


"HEAVY DUTY’ 


New national and state public works construc- 
tion programs mean business for contractors and 
pipe manufacturers. Sewers and culvert pipe will 
be used in large quantities for some of the work. 
Get ready now for the demand. 

Quinn Heavy Duty Pipe Forms are standard 
in every respect—assures pipe of highest quality. 
Backed by our 25 years experience in the manu- 
facture of concrete pipe equipment. 


Sizes 12” to 84°’—any length. 
Tongue & Groove or Bell End. 
Write for prices and catalog 


Also manufacturers of concrete pipe machines 
for making pipe by machine process. 


Valuable 
Book Free 


If you haven't found what you are look- 
ing for in these advertising pages, drop 
us a postcard and we will see that you 


get the information you want. There is 


no charge for this service. 


CONCRETE 


400 W. Madison St. Chicago, Ill. 


BASIC PRINCIPLES 
of 


Concrete Making 


By FRANKLIN R. McMILLAN 


Director of Research, Portland Cement Association 


HE author has culled the essentials out of a mass of 

scientific data on this subject and presents them 
with force and directness in this book. He shows the 
effects of quality of material, of proportioning, mixing, 
working and curing on the finished concrete. 


The importance of variable mixes; tests for permeabil- 
ity; how to obtain strength, durability and watertight- 
ness; effective ratios; importance of proper construction 
methods—these and many other vital topics are dis- 
cussed fully and authoritatively. 


The book represents not only extensive accumulated 
knowledge, but also wide practical experience in the 
field and laboratory. It is an enlargement and revision 
of a series of notable articles on concrete mixing by Mr. 
McMillan published in 1929. 


Ninety-nine pages, 6x914, 32 illustrations and tables. 


Price $2.00 Postpaid 


CONCRETE PUBLISHING COMPANY 


Book Department 


400 West Madison Street Chicago, Illinois 


PIPE FORMS Wii soc 


QUINN WIRE & IRON WORKS 


1601 Twelfth St. Boone, Iowa., U. S. A. 
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A. 8. T. M. President Passes 


Dr. Herman von Schrenk, of St. Louis, Assumes 
Duties of President Temporarily 


William Hastings Bassett, newly elected president of 
the American Society for Testing Materials, died at his 
home in Cheshire, Conn., on Saturday, July 21. Mr. 
Bassett, a pioneer metallurgist in the non-ferrous metal 
industry, and directly concerned with many of its techno- 
logic advances, was metallurgical manager of the Ameri- 
can Brass Co., Waterbury. 

Mr. Bassett’s early and sustained work in the copper 
and brass industry probably did more than that of any 
others to place the industry on a scientific and technical 
basis. He introduced in this country the use of micro- 
scopy in the metallurgy of non-ferrous metals and was 
among the first to apply the spectroscope to routine work 
in the non-ferrous industry. 

In 1925 he received the James Douglas Medal “for con- 
structive research in copper and brass and other non- 
ferrous metals and their alloys and for his contributions 
to the establishment of the high standards of quality.” 

In June, after serving a two-year term as vice-president, 
he was elected president of the American Society for Test- 
ing Materials with which he had been affiliated since 1903. 

As a personal member and the official representative of 
his company, he participated actively in the work of a 
number of A. S. T. M. committees. He took a leading part 
in the organization in 1909 of the first two A. S. T. M. 
standing committees in the non-ferrous field, B-1 on Cop- 
per Wire and B-2 on Non-Ferrous Metals and Alloys, and 
served continuously on these committees until his death. 
He served as a member of the Society’s Executive Com- 
mittee in 1916-1918. He always took a keen interest in 
advancing the knowledge of the properties of non-ferrous 
metals and supported actively a number of research and 
standardization projects in the Society. 

During the World War, he was active on the Committee 
on Materials for Airplane Construction, in Washington. 

He was a past-president of the American Institute of 
Mining and Metallurgical Engineers (1930) and a former 
director of the American Institute of Chemical Engineers. 
Other societies in which he held membership included 
American Chemical Society, American Society of Mechan- 
ical Engineers, Society of Automotive Engineers, Ameri- 
can Electromechanical Society, Mining and Metallurgical 
Society of America, American Geographical Society, 
member of Franklin Institute, Institute of Metals of Lon- 
don, England, and of Society of Chemical Industry of 
London, England. His clubs included the Engineers’ Club 
and Chemists’ Club of New York and the Waterbury Club 
of Waterbury. 

Mrs. Bassett and two children survive—Alice Whiting 
Bassett of Cheshire, Conn., and W. H. Bassett, Jr., tech- 
nical superintendent and metallurgist, Anaconda Wire 
and Cable Co., Hastings-on-Hudson, N. Y. 

No decision will be made concerning Mr. Bassett’s suc- 
cessor as president of A. S. T. M. until the fall meeting of 
the Executive Committee. This committee is authorized to 
fill any vacancy occurring by death or otherwise in the 
officers ranks. Dr. Herman von Schrenk, consulting tim- 
ber engineer, St. Louis, Mo., as senior vice-president of 


the Society, will assume temporarily the duties of the 
presidency. 


At Menominee, Wisconsin, the city will furnish the 
gravel, and the county will furnish the labor for the con- 


struction of curb and gutter if the lot owner will furnish 
the cement. 
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New Books and Pamphlets 
ee Se ee 


Concrete Roads 


DeEsIGN AND ConstrucTION oF ConcrETE Roaps. B Light- Saye ale 
i‘ A. B. Smith. Published by Concrete Publications, Lid, ae 
ondon. Cloth, 260 pages, 12° illustrations, 12 tables. For All Uses Where Light Weight 


Available through Book Department of Concrete, 400 
W. Madison St., Chicago, at $3.50 per copy, postpaid. 

A thoroughly practical book by an experienced engi- e 
a coe ee engineering practice in Eng- 
and. e scope of the work is shown by the subject- i 
matter of individual chapters, including prenaranen of The POTTSCO Corporation 
pean materials, design, reinforcement, joints, anaheg desk wey dag Wen SEM MUEDE 
orms, roportionine and Meacarine Beye New York City Newark, N. J. Washington, D. C. 
placing Bad finishing concrete, curing sia ca aston al ects te eae 
ter weather conditions), organization, colored concrete 
roads, road junctions, curves and super-elevation, cost 
data, and maintenance costs. 

One full chapter is devoted to cement-bound macadam, 
while another deals with footpaths and accessories. An 
appendix discusses the theory of stresses in slabs. 

American and Canadian highway engineers will find 
valuable information in this book on British practice. 


Concrete Is Advantageous 


PUMPS 


@ Prime Faster 

@ Pump More Water, 
@ Pump More Hours 
2”, 3, 4", 6", 8" sizes. 


Capacities 10,000 
to 125,000 g.p.h. 


Low-Level Traffic Arteries for 
Buenos Aires 


Rep DE Vias A Bayo NIvEL (System of Low-Level High- THE JAEGER 
ways) is the title of a 90-page, paper-bound printed re- MACHINE Co. 


522 Dublin Ave. 
Coitumbus, Ohio 


125,000 G.P.H. 


port prepared by Pascual Palazzo, civil engineer, Buenos 
Aires, Argentina, describing and illustrating a system of 
low-level traffic arteries for Buenos Aires and suburbs. 

In general, the system consists of a network of princi- 
pal traffic arteries built at a low level, with cross streets 
carried over them at the natural grade. The desperate 


need for better traffic control in metropolitan areas is MAI & 


well illustrated by the author’s statement that in 1922 one 


out of every 40 residents of the city was the victim of a CONCRETE VIBRATORS and 


serious traffic accident during his lifetime. Now the rate 
of accidents has increased so that one inhabitant out of CONCRETE SURFACERS 


every six is victimized. 


Various Types and Sizes for Every 


Pret Construction Project 
Proceedings of Highway Research onstruction Pro jec 
2 HP TO 5 HP 


Board GASOLINE AND ELECTRICALLY DRIVEN UNITS 


PROCEEDINGS OF THE 13TH ANNUAL MEETING OF THE Pea Roda: 
Hicuway Researcu Boarp, Part I, Papers and Reports a 
of Research Committees. Paper bound, 410 pages, 7 by MALL TOOL COMPANY 
10 in. Numerous diagrams and illustrations. Price not 7731 South Chicago Ave. Chitacos Uiinois 
stated. 
This volume, recently printed and dated 1934, contains 
the papers, reports and discussions presented at the annual 
meeting held in Washington on December 7 and 8, 1933. 
Because of the wide scope of subjects covered in the book, 
copies should be in the hands of all highway engineers. 
An author index and a table of contents serve as aids Plain Pallet Strippers pay for themselves in 
first cost and in operating cost as they make 
an endless variety of concrete units upon a 
single set of inexpensive plain Pallets. Now 
available at any price and capacity desired and 
with improved features. 


to the reader. 
Complete sales and service on BESSER, ANCHOR, 
CONSOLIDATED, IDEAL, HOBBS, UNIVERSAL 
Complete equipment for concrete products plants 
BESSER MANUFACTURING COMPANY 
208 34th Street Alpena, Michigan 


Ask us about attachment for making the new oscillated waterproof 
cinder units 


ee 
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Inventions by Employees 


Tue Ricuts oF EMPLOYERS IN THE INVENTIONS OF 
Emptoyvers is the title of a 24-page pamphlet issued by 
Murray & Murray, patent attorneys, 53 W. Jackson Blvd., 
Chicago. Single copies are free, on request. 

The booklet contains an outline of the law and prac- 
tice relating to the rights of employers in the inventions 
of their employees, written in condensed form and with- 
out the use of technical legal terms. 


Tue Robinson air activated conveyor 


has been added to its line of road building - 


equipment by the Heltzel Steel Form & 
Tron Company of Warren, Ohio. This is 
said to be an inexpensive device for the 
economical conveying of pulverized or 
granular materials by air without a single 
moving or wearing part. 

A complete system comprises a pressure 
tank, complete with cut-off gate and op- 
erator’s panel; conveying pipe line lead- 
ing to receiving bin with air filter; and an 
air compressor capable of delivering a 
small quantity of air at low pressure. 

The pressure tank may be located either 
under or alongside of the railroad track. 

This conveying system permits the erec- 
tion of the receiving plant or bin at some 
convenient point and conveys economically 
over long distances, they say. It is used 
in unloading materials from trucks, cars 
and boats to storage silos and mixer bins 
in ready-mixed concrete and concrete prod- 
ucts plants, enabling the advantage of sav- 
ing incident to the use of bulk materials. 

It is now in use on a large lock job, 
and also in connection with a central con- 
crete mixing plant, the makers say. 


Swurerseton is the trade name for a 
machine with molds for the manufacture 
of concrete pipe—sewer pipe, water mains, 
irrigation pipe, piles or posts—by a cen- 
trifugal process and under the influence 
of high frequency vibration. V. Muzak of 
Bruxelles, Belgium, the maker of this ma- 
chine, claims that by this process the spun 
concrete pipes may be taken from the molds 
immediately after the spinning, thereby 
giving the advantages of rapidity of manu- 
facture and the saving of molds and space. 


K tearkore is a surface waterproof- 
ing, a product recently introduced by the 
Johnson-March Corporation of New York 
City, said by the makers to be a positive 
surface protection for cencrete, concrete 
products and stucco. 


A NEW end discharge mixer—7S and 
10S—is described and illustrated along 
with other Master models in a bulletin 
just published by the Construction Ma- 
chinery Company of Waterloo, Iowa. 

e 


Buyicator is a bin level indicator, 
manufactured by the Ripley Manufactur- 
ing Company, Wayne, Michigan. This de- 
vice is used to indicate the level of mate- 


rial in bins or hoppers, the over-feed or 
choking of screw conveyors and bucket 
elevators, and the automatic operation of 
feeders and conveyors in connection with 
filling bins or hoppers. It is applicable in 
the handling of cement, lime, gypsum, 
sand, gravel, coal or almost any type of 
pulverized or granular material. 

One 8-in. diameter hole is required in 
the bin wall or screw conveyor cover. The 
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Bin-Dicator is fastened over the hole with 
six bolts. The two leads from the mercury 
switch are then connected to the signal or 
control system. The operating mechanism 
consists of a dust-tight canvas diaphram 
which actuates a simple counterweighted 
lever, which in turn operates a mercury 
switch. When the material exerts a pres- 
sure at a point where the Bin-Dicator is 
mounted, the canvas diaphram moves out- 
ward and operates the mercury switch. 
When the pressure exerted by the mate- 
rial is relieved, the counterweight forces 
the diaphragm back to its normal position, 
reversing the operation of the switch. 


Manufacturers’ News 


Certiriep Operators are recorded in 
a new department built by the Harnisch- 
feger Corporation of Milwaukee both to 
assist owners of P & H equipment and in 
finding work for unemployed operators. 

To become a P & H “Certified Oper- 
ator,” the first requirement is five years’ 
actual experience in operating a P & H 
machine. In addition the operator must 
take and successfully pass with a grade 
of 80 per cent an examination covering 
practical operating questions, construction 
details, and servicing of the machine. His 
references as to ability, character, and per- 
sonal habits are thoroughly investigated 
before his certificate is issued or any rec- 
ommendations made to prospective em- 
ployers. 

A permanent record of “Certified Op- 
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erators” is kept at the factory and 


branches. 
e 


Cua Belt Company of Milwaukee, 
Wisconsin, announces the appointment of 
the Jenison Machinery Company, 20th and 
Tennessee Streets, San Francisco, Califor- 
nia, as a distributor of Rex construction 
equipment in the northern portion of the 
State of California. A stock of Rex mix- 
ers and pumps is carried. 


Industrial Literature 


"Trayior Engineering & Manufactur- 
ing Company, Allentown, Pa., has _pre- 
pared a new circular entitled “Wheel ’er 
to the Job” describing their semi-portable 
crushing plant with illustrations and draw- 
ings of two such plants—a level site plant 
and a hillside plant, designed for up to 
30 tons hourly capacity. The crushers 
used are standard stationary machines 
mounted on steel skids provided with 
means for attaching suitable wheels and 
axles for transportation from place to 
place. Either electric motor or oil engines 
may be used for power. 


5: R. P. Coatings, manufactured by L. 
Sonneborn Sons, Inc., New York City, may 
be applied successfully over rusty sur- 
faces without any previous preparation 
thereof, the makers say. They claim the 
coatings check further erosion and create 
over the rusty surface a film which pre- 
vents disintegration; that they have with- 
stood exposure to sulphuric and_ hydro- 
chloric acid, ammonium hydroxide, strong 
alkaline hydrogen sulphide and salt water. 
Test panels and samples are offered. 


‘Tihes Waste into Profit is the title of 
a 4-page folder issued by Skinner Motors, 
Inc., of Detroit, Michigan, illustrating 
their oil reclaimer. They recommend its 
use to the owners of five or more trucks 
and list among the users the Ohio and 
Rhode Island State Highway Departments. 


Rex speed prime pumps are described 
in a new folder being distributed by Chain 
Belt Company, Milwaukee, Wis. Tables are 
included to demonstrate the dewatering ca- 
pacities of these pumps. 
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Professional Service 
A Re EE ae ee. | 


AMERICAN ASSOCIATION oF STATE Hicuway Orriciats; W. C. 


» eta ea Secretary, 1222-24 National Press Building, E. L. CONWELL & CO. 
ston, V. U, Established 1894 


ENGINEERS -:- CHEMISTS -1:- INSPECTORS 
Cement, Chemical and Physical Laboratories 
Tests of Cement, Concrete, Sand, Steel, Cement Block, 
Cement Brick. 
‘ Chemical Analyses of all Commercial Products. 
omplete Technical Supervision of Central Mixed Concrete Plants. 


2024 ARCH ST. PHILADELPHIA, PA. 


AMERICAN CHEMICAL Society, Mills Building, Washington, D. C. 


AMERICAN Concrete Institute: H i 
Seiya Deny Wh ee Sommetarey, 7400 


AMERICAN Concrete Pipe A 
ssociaTion; M. W. Lovin 
33 West Grand Ave., Chicago. bet het 


American InstiTruTeE oF CHEMIC E 
Ble, Pilea AL ENGINEERS, Bellevue Court 


American Raitway ENcINEERING Association: E. H. Fri 
y lie Aah tch, - 
retary, 59 East Van Buren St., Chicago, II. te in 


AMERICAN Roap Burtpers’ Association; Chas. Upham, Engineer- 
Director, National Press Building, Washington, D. C. 


J. KAPLAN 
PATENT ATTORNEY 


Washington Loan & Trust Building 
Washington, D. C. 


U. S. and Foreign Patents—Trade-Marks 
Agents in all Foreign Countries 


AMERICAN SocteTy oF Civit Encineers; Geo. T. Seab es. 
tary, 33 West Thirty-Ninth St., New York City. eabury, Secre 


Sead Society For Testinc Mareriats; C. L. Warwick, Sec- 
retary- reasurer, 260 S. Broad St., Philadelphia, Pa. Rates for these liners: Five cents per word per insertion, cash in advance, 
minimum one dollar. Copy can be accepted as late as the 24th of any month 


AssociaTep GENERAL Contractors or America; E. J. Harding, | ?”¢edine the date of issue. 


Liner Advertisements 


Managing Director, 222 Munsey Bldg., Washington, D. C. 


Buiwpoinc Orrictats ConFERENCE oF AMERICA: Wm. F. H 
; . F. Hurd, Sec- 
retary, Room 203, City Hall, Indianapolis, Ind. 7 


Cast Stone Instirure; C. G. Walker, Asst. S s 
Ave., Chicago, IIl. ae eee 


Cement Institute; H. C. Lundborg, G 1M 
44th St., New York City. ndborg, General Manager, 11 East 


Concrete Retnrorcinc STEEL Institute; R. W. Johnson, Secre- 
tary, 333 North Michigan Ave., Chicago, II]. 


ENcINEERING INSTITUTE OF CANADA; 2050 Mansfield St., Montreal, 
Quebec. 


HIcHWAY ResearcH Boarp; Roy W. Crum, Director, 2101 Consti- 
tution Ave., Washington, D. C. 


Joint COMMITTEE ON STANDARD SPECIFICATIONS FOR CONCRETE AND 
REINFORCED CoNcRETE; F. R. McMillan, Secretary, 33 West 
Grand Ave., Chicago. 


NaTIoNaL Boarp OF Fire UNnperwriters; W. E. Mallalieu, General 
Manager, 85 John St., New York City. 


NaTIONAL CoNncrRETE Buriat VAuLT AssociaTIon; J. H. Stuart, Sec- 
retary-Treasurer, Bremen, Ohio. 


NaTIoNAL ConcrETE Masonry ASSOCIATION; Horace W. Bush, Sec- 
retary and Treasurer, 211 Edgemont Place, Teaneck, N. J. 


NaTIONAL CruSHED SToNE AssociaTION; J. R. Boyd, Secretary, 
1735 14th Street, N. W., Washington, D. C. 


NATIONAL Fire Protection AssociATION; Franklin H. Wentworth, 
Managing Director, 60 Batterymarch St., Boston, Mass. 


NationaL Lime Association; Norman G. Hough, Secretary and 
Manager, 927 Fifteenth St., N. W., Washington, D. C 


NationaL Reapy-Mrixep Concrete Association; V. P. Ahearn, 
Secretary, 545 Munsey Bldg., Washington, D. C. 

NATIONAL SAND AND GraveL AssociaTIon; V. P. Ahearn, Executive 
Secretary, 545 Munsey Bldg., Washington, D. C. 

Nationa, Stac Association; H. J. Love, Secretary-Treasurer, 
Earle Building, Washington, D. C. 

NaTIONAL TERRAzzo AND Mosaic AssocraTion; J. M. Fuhrman, 
Secretary-Treasurer, 524 Brook Street, Louisville, Ky. 

New Jersey State Concrete Propucts Association; Horace W. 
Bush, President, Lyndhurst, N. J. 


PortLAND Cement Association; Edward J. Mehren, President; 
William M. Kinney, General Manager, 33 West Grand Ave., 
Chicago. 

Rar Street Bar Association; H. P. Bigler, Engineering Secretary; 
Builders’ Bldg., 228 N. La Salle St., Chicago, Il. 


Wie Reinforcement Institute; R. D. Bradbury, Director, 
National Press Bldg., Washington, D. C. 


Wisconsin Concrete Propucts ManuFacturers’ ASSOCIATION, 
Inc.; L. E. Schwalbe, Secretary, Wauwatosa, Wis. 


For Sale 


FOR SALE 


4”, 8”, 10” and 12” Steel Pallets 40% air 
space. 
Anchor Jr. also Anchor Power Strippers. 
Universal Face-Down Machine with Power 
Tamper & Feeder. 
Besser Semi-Auto Face-Down Machine. 
Ideal Hand Machine. 
Multiplex Chimney Block Machine. 
Lift Trucks. 
Concrete Mixers ALL SIZES. 
Largest Assortment to Choose From 
Let us know your requirements 
THOS. W. NOBLE COMPANY 
162 E. Illinois Street Chicago, Ill. 


Wanted 


FOR SALE—Burial Vault Molds, nearly new. 
Address Box G-4, care CONCRETE. 


FOR SALE—Patent Rights for sale. Adjust- 
able concrete forms for thin reinforced walls. 
Monolithic construction. Address Box G-3, care 
CONCRETE. 


FOR SALE—at sacrifice prices. We carry full 
line of new and rebuilt U. S. Champion Tile 
Machines for producing excellent French and 
Spanish concrete tile roofing at lowest cost. 
Write us for particulars. L. Hansen Company, 
2311 Ward Avenue, Kansas City, Missouri. 


Want ads in Concrete get 


results. When you have 
machinery for sale or 
need a good man, try out 
Concrete! You'll find it 
profitable. 
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VIBRATED 
CONCRETE 


BY BRANFORD EQUIPMENT 


BRANFORD MOULD VIBRATOR (above). 
BRANFORD TABLE VIBRATORS. 


BRANFORD VIBRATOR SPADES (for 
concrete in building forms). 


BRANFORD DOUBLE ATTACHING HEAD 
VIBRATORS (for application by cus- 


tomer). 


BRANFORD CONCRETE PIPE VIBRA- 
TOR (for metal forms). 


PNEUMATIC VIBRATORS for Concrete 
of High Frequency to Suit Any Special 
Purposes. 


Address Dept. 46 


Malleable Iron Fittings Company 
Branford, Conn., U. S. A. 
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Of Lasting 


Quality 


Chief among the virtues of Anchor and Star Colors 
is their lasting quality. You may depend upon 
them never to fade. No matter what atmospheric 
conditions may be, Star and Anchor Colors keep 
their original pure tones. 


This is a demonstrated fact, not a claim. For more 
than half a century Anchor and Star Colors have 
withstood the worst of heat, cold, rain and air 
pollution without deterioration. You can pin your 
reputation to them and find it enhanced. 


Star and Anchor Colors are pure, which makes 
them economical. They are uniform, which makes 
them reliable. They work perfectly and are ex- 
tremely simple to use. A booklet telling all about 
them is yours for the asking. Write now for it. 


Associated Companies 


C. K. Williams & Co. Geo. S. Mepham & Co. 


644 N. 13th St., Easton, Pa. 20th & Lynch Ave., East St. Louis, Il. 
88 Kent Ave., Brooklyn, N. Y. 107 N. Montgall Ave., Kansas City, Mo. 
1500 S. Western Ave., Chicago, III. 1500 S. Western Ave., Chicago, III. 


“Over Half a Century Making Good Colors” | 
EARL EL 
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Efficiency of Various Grinding Media 


for Tube Mills 


Different Kinds, Sizes and Shapes of Grinding Bodies 
Compared—Writer Recommends Cylindrical Media 
Having Length Equal to Diameter 


By OTTO SCHOTT 
Consulting Engineer, Heidelberg, Germany 


(Translated from the Spanish by A. W. King, Chicago, Illinois) 


This interesting discussion of grinding media, written 
expressly for the Spanish periodical Cemento (Barcelona), 
appeared originally in the July (1934) issue of that maga- 
zine.—EDITOR. 


materials, clinker and coal, the cost of the grinding 

bodies (balls, or grinding charge) plays a very im- 
portant part, and particularly so when it is a question of 
grinding clinker that is produced by rotary kilns. 

The capacity and efficiency of a mill depend upon the 
hardness and the structure of the material to be ground, 
and also upon the form and the material of the grinding 
bodies, as well as the correct quantity relationship be- 
tween the grinding bodies in each one of the compart- 
ments of the mill. Good ventilation of the interior also 
makes its influence felt on the capacity of the mill. 

In most of the cement plants at the present time, there 
are being used mills having three compartments. In ihe 
first two compartments spherical grinding bodies are used, 
whereas in the third compartment, where fine grinding 
takes place, grinding bodies of various shapes, such as 
are commercially available, are used. Of all these, the 
most suitable are those shaped spherically, cylindrically 
or cubically. 


if cement plants that use tube mills for grinding raw 


Dimensions of Grinding Media 


The dimensions of the grinding bodies depend, as is 
logical, upon the particle size of the material to be 
ground. In the first compartment, large (spherical) balls 
are used which commonly have a diameter varying from 
60 to 100 mm., and which act in the manner of a hammer 
on an anvil. 

In the second compartment, in which preliminary 
grinding occurs, it is commonly necessary to use grind- 
ing bodies having a diameter from 30 to 50 mm. The 
erinding charge contained in the third compartment (fin- 
ishing compartment) should function solely by frictional 
work. The greater the total area of these bodies, the 
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better will the fine grinding be done in this compartment. 

In order that the material to be ground can be intro- 
duced, and can accomplish passage through the mill ade- 
quately, it is indispensable that sufficient space exists be- 
tween the grinding bodies to allow this passage to take 
place. Each compartment, therefore, should be filled with 
a mixture of large and small grinding bodies. 


Testing Strength and Hardness 


The grinding bodies are made of steel forgings or 
chilled cast iron. In order to be able to judge the quality 
of the material used in making them, it is necessary to 
know their strength, hardness and toughness. 

The strength, as is well known, is determined by ruptur- 
ing a test-specimen; however, there are several methods 
used in determining the hardness. In most cases hardiess 
is determined either by the Brinell or the Shore method. 
The former is obtained with a sphere under pressure, and 
the latter by measuring the hardness rebound of a little 
hammer tipped with a diamond point which is allowed to 
drop on the material to be tested. 

A very simple manual method, and one that is prac- 
tical for testing hardness, employs the “Sklerograph,” 
which also is based on the principle of rebound. It is an 
inexpensive piece of apparatus which permits direct read- 
ing of the hardness index and which will be found to be 
very helpful to the superintendent of a cement plant. 

There is a definite relationship between the Brinell 
hardness, the Shore hardness and the tensile strength. For 
the corresponding calculations there are suitable numeri- 


cal tables. 


Kinds and Types Compared 


The Brinell hardness of the commonly used forged steel 
ball is 285 to 300 units, which corresponds to a tensile 
strength of 90 to 100 kilograms per square millimeter. 
By means of special processes there are obtained forged 
steel balls of great hardness, having a Brinell index in 
excess of 450 units. The grinding bodies made of chilled 
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cast iron, “Rukiola,” also possess extraordinary hard- 
ness, but in this case the advantages are offset by certain 
drawbacks: the outer hard layer is only 15 to 25 mm. 
thick, and after a certain time it is worn away. Besides, 
there is the drawback, which should always be taken into 
consideration, that a cast-iron ball might have blow-holes, 
which always constitutes danger that leads to breakage. 

And finally, the cast-iron balls do not have the ease of 
movement possessed by the forged steel balls. This ease 
of movement is an important consideration in connection 
with the first compartment of the mill. It should be 
borne in mind that the spherical grinding bodies func- 
tion in such a manner as to produce a “point-contact” 
grind. Between these balls there is sufficient space 
through which the raw materials can pass. 

While balls made of good steel wear uniformly and 
have a free tension, the same can not be said of chilled 
cast-iron balls, because the hardened layer of these cast 
balls, as is to be expected, is the thinner the smaller the 
diameter, and consequently they wear down much more 
quickly. 


Factors Influencing Resistance to Wear 


Resistance to wear of a material depends not only o 
its hardness, but at the same time upon its tensile streng 
its toughness and its metallic structure. ’ 

Cubes of forged steel which have rounded edges and 
corners, and which have an extraordinary Brinell hard- 
ness, can not be used alone; it is necessary to mix them 
with small steel balls. The price of these cubes is con- 
siderably higher than that of forged steel balls and of 
cylindrical grinding bodies. 

With cylindrical grinding bodies, there is obtained a 
“line” type of grinding. The well-known grinding bodies 
called “Cylpebs,” which have this form, are used in di- 
mensions 13 mm. by 21 mm. to 30 mm. by 50 mm., hav- 
ing lengths greater than their diameters. The flow of raw 
material between them is very good because of the favor- 
able distribution of space between the grinding bodies and 
the raw material. Their great drawback comes after an 
extended period of grinding, when, as a result of wear, 
they are transformed into square bars that obstruct the 
channels in the walls of the mill. 


Most Efficient Shape 


It has been demonstrated that the cylindrical grinding 
bodies having a length equal to their diameter are the 
best. They group themselves much more effectively than 
the Cylpebs, and they possess, moreover, a large grinding 
surface. Grinding bodies of various sizes should be mixed 
in order to obtain sufficient space for the passage of the 
raw material. When charged in sufficient quantity, they 
function well and with a high efficiency. They can be 
used until worn 95 per cent. 

The danger presented by the well-known formation of 
platelets when short cylinders are used, is less than that 
presented by any other grinding body; and besides, their 
cost is less than that of steel balls and cubes. 

In order to obtain an accurate idea of the wear of the 
erinding bodies, it is necessary that the test extend over 
a long period—one year, at least. 

Experiments have shown that with the use of the ordi- 
nary forged steel balls having a tensile strength of ap- 
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proximately 100 kilograms per square millimeter, wear 
varies from 0.45 to 1.00 kilogram per ton of rotary-kiln 
clinker ground. Balls of steel having high resistance to 
wear and hardened by special processes have a wear of 
only 0.1 kilogram for the same quantity of clinker 


eround. 


Repeated Tests Necessary 


As we have already shown previously, the optimum 
determination of the space occupied by the grinding 
bodies in each one of the compartments of a mill exer- 
cises a very great influence on the efficiency of the mill. 
The total of this space in a tube mill should be, generally 
speaking, from 20 to 40 per cent of the section of the 
tubes. 

It is very important that the total weight chosen for all 
of the grinding bodies be distributed properly in the vari- 
ous compartments; also that the grinding bodies be mixed 
in such sizes and appropriate form for the purpose of 
obtaining the highest possible efficiency. In order to se- 
cure the maximum efficiency, it is necessary to perform 
oe tests and use graphical grinding charts. 

“16 


Silicosis Measure Introduced in New 
York Legislature 


Silicosis would be brought under the terms of the Work- 
men’s Compensation Law by an amendment introduced in 
the New York State legislature. There is no known cure. 

The bill was a Department of Labor measure, drafted 
after a series of conferences with insurance companies, 
employers, and labor, and represents a compromise in 
many respects. 

In the past few months several hundred suits, asking 
for more than $1,000,000 in damages, have been filed in 
the state courts. Employers and insurance companies, 
faced with the threat of court awards of many thousands 
of dollars to employees suffering from silicosis, are now 
behind the move to make it a compensable disease. 

Because of the special and difficult nature of silicosis 
and its symptoms, the bill provides for the appointment 
by the industrial commissioner of three physicians with 
special experience and qualifications in diagnosing to ex- 
amine all persons claiming compensation. 

Silicosis increases susceptibility to other diseases, nota- 
bly tuberculosis, and when complicated with them it is 
difficult to identify, except by specialists. It results from 
breathing the silica dust or silicon oxide. There is no 
known way to clear it up and restore normal lung tissue. 


Mining Limestone by Caving Method 
ORKING of the Riverside Portland Cement Com- 


panys limestone deposit at Crestmore, Calif., is 
described by C. A. Robotham in a 20-page multigraph 
designated as Information Circular 6795 and published 
by the Section of Publications, U. S. Bureau of Mines. 
Washington, D. C. Copies may be obtained without 
charge, by addressing the Section of Publications. 
In these operations the caving method is employed— 
based on the technique developed in the mining of copper 
ore in the Ray and Globe-Miami districts in Arizona. 
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Nature of Portland Cement Clinker 


How Polarizing Microscope Is Employed in Identification of 
Compounds of Clinker—Obtaining X-Ray Diffraction Pattern 


By H. G. FISK 
Petrographer, Buffington Plant, Universal Atlas Cement Co., Buffington, Indiana 


The first Section of this paper, printed in last month’s 
issue, covered the chemistry of portland cement clinker 
formation from the standpoint of equilibrium diagrams. 
The present (and final) installment, comprising Section 
IT, describes the use of the polarizing maicroscope and the 
X-ray in the identification of the compounds in portland 


cement clinker, and the limitations of these lines of 
investigation. 

As stated in the previous issue, this paper is presented 
to our readers through the courtesy of the author and the 
editor of the Journal of Chemical Education, in which it 
originally appeared.—Ep1Tor. 


SECTION II 
Petrographic and X-Ray Methods as Applied to Portland Cement 


P to about fifteen or twenty years ago, cement man- 
ufacture was an art rather than an industry based 
upon scientific control, and it was found largely 

by trial that certain raw materials and rather definite pro- 
portions of these lent themselves to the manufacture of 
portland cement clinker of desirable properties. Gradu- 
ally it was realized that the processes involved and the 
resulting products are subject to the laws of physics and 
chemistry. It was discovered that as the raw materials 
are heated during clinkering, new compounds are formed 
and that these compounds as previously mentioned have 
distinctive physical and chemical properties. 


For many years knowledge of the nature of the prod- 
ucts formed during the clinker process in cement manu- 
facture was based entirely upon chemical analysis. Chem- 
ical analysis shows what oxides are present, and the 
amount of each, but does not show how the oxides in a 
heterogeneous mixture are combined. Today we believe 
that the properties of a mixture of substances which has 
been subjected to chemical processes are due to the re- 
sulting compounds, and are not simply the properties of 
the constitutent oxides or substances. 


Polarizing Microscope Is Valuable Aid 


Between 1880 and 1900, Le Chatelier in France and 
Tornebohm in Sweden, independently of each other, intro- 
duced as a new tool into the field of cement study, the 
petrographic microscope. The use of this instrument has 
been of the greatest importance, as it has enabled the 
positive identification of the individual minerals in 
clinker, by the precise measurement of their optical con- 
stants; and has thus led to investigation and knowledge 
of their individual chemical and physical properties, as 
well as an understanding of the constitution of clinker. 


Le Chatelier and Tornebohm, followed by others, found 
that well-burned clinker consists of crystalline minerals. 
They agreed that certain minerals are generally present, 
and gave them different names, but were not agreed on 
the chemical nature of the individual minerals. Due to 
the fact that the minerals generally form or grow in ex- 
ceedingly small grains or crystals, usually not visible to 
the naked eye, it has not been practical to separate them 
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from each other and thus study their individual chemical 
and physical properties. For this and other reasons, a 
long controversy as to the character and properties of 
these minerals followed; and it remained for the Geo- 
physical Laboratory of the Carnegie Institution at Wash- 
ington, and the Portland Cement Association Fellowship 
at the Bureau of Standards in Washington, to clear up this 
problem. By a microscopic and “phase rule” investigation 
of the three-component system, lime-alumina-silica, the 
scientists at the Geophysical Laboratory found that the 
chief minerals present in portland cement clinker are tri- 
calcium silicate, dicalcium silicate, and tricalcium alu- 
minate. Their studies did not include iron oxide, which 
is always present in grey cement. However, the recent 
work already referred to has shown, by methods similar 
to those used at the Geophysical Laboratory, that iron 
oxide enters a compound represented by the type for- 
mula, 4CaO.Al.03.Fe.O3. It has thus been established 
that four major minerals form in portland cement clinker. 
Experimentation with these minerals prepared syntheti- 
cally has explained the functions of these different com- 
pounds in cement. It has thus been found that tricalcium 
silicate, and to a lesser extent the high-temperature form 
of dicalcium silicate, are responsible for the strength of 
portland cement, and that the aluminates cause the initial 
set which it is necessary to govern by the addition of 
sulfates (usually gypsum) to the ground clinker. Just as 
natural minerals vary somewhat in composition, and as a 
result of these variations the physical properties vary, we 
find slight variations of the optical properties of minerals 
in clinker. 


Synthetic Minerals in Cement Clinker 

In the strictest sense a mineral is a homogeneous sub- 
stance found in nature, which has definite physical prop- 
erties and a characteristic composition. Many of the 
minerals found in nature can be produced synthetically 
in the laboratory or in industrial processes. Minerals 
thus produced are called synthetic or artificial minerals. 
Some artificial minerals are not found in nature. The 
minerals formed in cement clinker are synthetic minerals. 
A chemical formula represents definite proportions or 
amounts of the oxides, elements or compounds it in- 
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volves. For the reason that minerals are not always of 
exact definite composition, a formula may not always 
represent the true composition of a mineral, although 
minerals may be considered to have type formulas. The 
tendency of minerals to vary in composition is explained 
by “solid solution” —meaning the replacement of an ele- 
ment or compound, to a greater or less extent, by another 
of similar chemical or physical properties without de- 
stroying the homogeneity of the mineral. 

It is frequently asked how it is possible for crystals to 
form in a mass which is heated below the point of com- 
plete melting. It is now well known that many substances 
can react in the solid state, particularly at high tempera- 


As pointed out, the petrographic microscope made pos- 
sible the identification, with certainty, of the minerals 
formed in clinker. In addition to enabling the detection 
of the individual minerals in a sample of burned clinker, 
it is possible by means of the microscope to make a fair 
approximation of the relative proportions of the various 
minerals, under favorable conditions, and thus observe 
how complete the burning process has been. Figures 3 
and 4 show photomicrographs of a small part of a thin 
section of well-burned portland cement clinker. 

Free lime (uncombined calcium oxide) can be identi- 
fied by means of the microscope, and a large amount of 
it in burned clinker indicates one of two things—either 


Figure 3. Left—Thin section of a fragment of portland cement clinker in ordinary light. The large trans- 

parent grains which often have straight edges and parallel sides are tricalcium silicate. The rounded 

grains which are frequently colored or turbid are dicalcium silicate. Dark patches without regular shape 

or outline are the iron oxide compound. Figure 4. Right—Same as Figure 3, except that polarized light 

was used instead of ordinary light. A large black void in the section is seen near the outside edge of the 
lower left-hand quadrant 


tures, to form new compounds. It is also known that cer- 
tain substances, which together with the others, form a 
low-melting liquid and are known as fluxes, promote the 
reactions. In the clinkering process, the aim is to form 
a large amount of tricalcium silicate by a reaction be- 
tween lime and silica. As a matter of fact, the lime and 
silica probably first react at relatively low temperatures 
to form dicalcium silicate and later at higher temperatures 
the dicalcium silicate reacts with more lime to form tri- 
calcium silicate. It is this latter reaction which is the 
most difficult one to effect, and it is chiefly to promote this 
one that the fluxes are necessary. Later, as the mass cools 
after leaving the hottest zone of the kiln, the part which 
was liquid or pasty in the kiln solidifies and the resulting 
mass is chiefly or entirely crystalline. 


How Polarizing Microscope Operates 

The petrographic or polarizing microscope differs from 
the ordinary or compound microscope, in that it not only 
magnifies but also produces polarized light. By means of 
the effect of polarized light on crystalline substances, en- 
abling the measurement of their optical constants and 
other characteristics which can be observed under the 
microscope, it is possible to identify the various minerals 
present in a crystalline mass. 
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that the raw mix was too high in lime to start with, or 
that the reaction of lime and silica was not completed, 
which may have been due to improper mixing or grinding 
of the raw materials, or insufficient heat treatment in the 


kilns. 


Tricalcium Silicate 


According to Rankin and Wright? the refractive indices 
of tricalcium silicate are close to 1.715. The mineral has 
low double refraction and is uniaxial or slightly biaxial- 
negative.” The optical data of Wright were determined 
upon the pure synthetic compound. In portland cement 
clinker the refractive indices of this mineral are generally 
found to be measurably higher than those of the pure 
compound, with the minimum index about 1.721 or 
greater. This is indicative of a slight but significant 
variation in chemical composition. Andersen and Lee® 
report that in basic open-hearth slags this mineral is fre- 
quently colored green and also has refractive indices 


higher than the pure compound—further evidence of 
solid solution. 


*The recent work of Anderson and Lee® on tricalcium silicate 
crystals extracted from basic open-hearth slags has shown that the 


crystals belong to the trigonal system and have a rhombohedral 
development. 
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Dicalcium Silicate 


Probably the next most abundant constitutent to. tri- 
calcium silicate in grey portland cement clinkers is di- 
calcium silicate. In some white cement clinkers this 
mineral may, however, form the most abundant consti- 
tuent. Although dicalcium silicate (8 form) has hydraulic 
properties, its cementing value at early periods has been 
shown by different investigators to be low. 

The high-temperature form of dicalcium silicate has 
an average refractive index quite close to that of. tri- 
calcium silicate, but in cement clinkers differs from it in 
being distinctly biaxial and positive. Its most charac- 
teristic diagnostic property, especially in thin section, is 


cubic cleavage, high refractive index, and their rounded 
form. 

It is evident that the microscope is and has been a very 
useful tool in cement research, and also has an evervday 
application in the manufacture of portland cement clinker. 
However, the microscope has limitations, and one of 
these is that it is not possible to magnify particles which 
are below a certain size so that they become visible. An- 
other limitation is that some substances are opaque or 
practically so, and do not transmit light even when finely 
powdered; thus, they do not permit the usual microscopic 
determinations depending on the transmission. of light. 

To furnish an insight into materials which do not lend 


Figure 5. X-ray diffraction pattern, from photograph of diffraction spectrum 


its higher birefringence. Its mode of development in 
clinkers is also distinctive, the crystals always lacking 
prismatic development and generally forming bunch-like 
groups of rounded grains. Polysynthetic twinning is 
sometimes observed, and when present is of diagnostic 
value. At times dicalcium silicate is green in color or a 
turbid brown. 

The low-temperature or gamma form of dicalcium sili- 
cate is not usually found in fresh well-burned clinker. 
When it is present in dusted, or old clinker, its refractive 
indices and appearance are means of detection. 


Tricalcium Aluminate 

Tricalcium aluminate is reported to crystallize in the 
isometric system. Rankin and Wright give 1.710 as the 
refractive index for the pure compound, which index is 
very close to that of tricalcium silicate and makes differ- 
entiation by means of the microscope difficult. As a 
matter of fact, this compound is not usually observed by 
means of the microscope in clinker. Recourse to the use 
of X-rays® must be taken to show its presence. 


Tetracalcium-Alumino Ferrite 


Phase studies’ have shown that tetracalcium alumino 
ferrite forms a complete series of solid solutions with 
dicalcium ferrite. Guttmann and Gille* showed that man- 
ganese oxide can replace part of the iron oxide in this 
compound. Tetracalcium-alumino ferrite is readily de- 
tected by means of the microscope; its high refractive 
index, brown color, and pleochroism are distinctive. This 
compound forms an interstitial mass between the crystals 
of the silicates and may be mistaken for a dark glass, due 
to its lack of crystal outline and its dark color. 


Lime 
Small amounts of lime crystals are observed in most 
fresh clinkers. Their chief characteristics are isotropism, 
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themselves to study with the petrographic microscope, ihe 
methods of X-ray crystal analysis are rapidly coming into 
use. 


X-Ray Diffraction Patterns 


Present X-ray methods are based upon the fact that 
when a powdered crystalline material is subjected to X- 
radiations and the resulting diffraction spectrum photo- 
graphed, an X-ray diffraction pattern is obtained, which 
consists of a series of lines in definite positions. Each 
crystalline chemical compound, when X-rayed in this 
manner, has a characteristic diffraction pattern which al- 
ways appears the same with respect to the order and 
relative intensity of the lines, whether the compound is 
present in a pure state or intermixed with other com- 
pounds. Glasses and amorphous substances do not yield 
diffraction patterns similar to those of crystals. This is be- 
cause the diffraction pattern depends upon the arrange- 
ment of the atoms of the substance in parallel planes. 
The difference between the crystalline state and the amor- 
phous or glassy condition is that the atoms in the former 
are regularly marshaled, whereas the atoms or molecules 
of the latter are not arranged in definite order. 


Figure 5 shows a print of a film obtained when a sam- 
ple of portland cement was X-rayed by the powder 
method. It will be observed that the patterns are divided 
by a horizontal black line across the film. This is caused 
by a partition which divides the patterns from the iwo 
sides of the sample tube, or other holder. By placing 
different substances in the different halves of the sample 
tube, it is possible to obtain a pattern from one on one 
side of the film, and a pattern from the other on the other 
side of ihe film. In this way it is possible to compare 
directly on the same film the patterns from an unknown 
sample with that of a known one. In cases where the 
positions of the lines are to be measured it is necessary 
to employ a standard material, the positions of whose 
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lines are known, in order to obtain fixed reference lines. 
As the sample X-rayed by the powder method contains 
an infinite number of fine particles, some of which are 
oriented in every conceivable position, the lines obtained 
on a film represent reflections from all possible crystal 
faces. By the application of mathematical calculations, it 
is possible, when sufficient data have been obtained, to 
calculate the distance between the layers of atoms of the 
erystal. These distances are exceedingly small, and as 
ordinary units are far too large, a unit called an 
Angstrém unit, A.U., is used. An A.U. = 10% or one- 
one-hundred-millionth of a centimeter. 


In a paper on “The X-ray Method Applied to a Study 
of the Constitution of Portland Cement,” by Brownmiller 
and Bogue®, results obtained by an X-ray study of port- 
land cements and of the mineral constitutents are given. 
In the summary the authors state, “The results obtained 
in this investigation by X-ray methods are in agreement 
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with those obtained by phase equilibria, chemical and 
microscopical methods. Each supplements and confirms 
the other. Taken together the cogency of the findings 
becomes convincing. These findings define the constitu- 
tion of portland cement clinker. They indicate that the 
most abundant constituents are tricalcium silicate and beta 
dicalcium silicate; that there are normally present, in addi- 
tion, tricalcium aluminate, tetracalcium-alumino ferrite, 
and magnesia; and that free CaO is not normally present 
in amounts as great as 2.5 per cent.” 


3 Findlay, A., “The phase rule and its applications.” Longmans, 
Green & Co., New York City, 1923, p. 192. 

4 Rankin and Wright, Am. J. Sci., [4], 39, 1 (1915). : 

5 Andersen and Lee, “Properties of tricalcium silicate from basic 
open-hearth steel slags,” J. Wash. Acad. Sci., 23, 338-51 (1933). 

6 Brownmiller, L. T. and Bogue, R. H., Am. J. Sci., [5], 20, 241- 

(1930). 

at Hansen, W. C., Brownmiller, L. T., and Bogue, R. H., J. Am. 
Chem. Soc., 50, 396 (1928). 

8 Guttmann and Gille, Zement, 18, 500-6, 537-41, 570-4 (1929). . 


New Books and Pamphlets 


Mechanical Power Transmission 


MecuanicaL Power TRANSMISSION FROM Motor 
Drive to Inpustry., by Robert W. Drake. Published by 
American Leather Belting Association, New York City. 
Heavy paper cover, 226 pages, 842 by 11 in. Numerous 
line diagrams and illustrations. 

This comprehensive volume contains fifty reports cov- 
ering all phases of the transmission of mechanical power 
from the electric motor to the driven machine, by belting 
and by other means. The problem is considered from the 
standpoints of design, maintenance, elimination of trou- 
ble, comparative production, and comparative costs, un- 
der a wide range of conditions and applications. 


High-Temperature Insulation 


HicH-TEMPERATURE INSULATION is the title of a 30-page 
6 by 9-in. pamphlet prepared and published by the engi- 
neering department of Johns-Manville Corp., New York. 
Copies are available on request. 

The booklet contains a short review of the principles of 
heat transfer: a discussion of the theory and practice of 
conductivity values of insulation and refractories; insula- 
tion in boilers, kilns and other industrial equipment oper- 
ated at high temperatures. 


Qualifications of Welders 


Tue TESTING AND QUALIFICATION OF WELDERS is the 
title of a 24-page, 6 by 9-in. pamphlet issued by the Linde 
Air Products Co., New York. 

The booklet outlines simple tests for measuring the 
ability of welders, these tests including the fracture test, 
the bend test, the tensile test, and others. 


E. S. Guth, for many years district plant manager of 
the North American Cement Corp., has recently been ap- 
pointed general plant manager of this company. Mr. 
Guth will have general supervision of all plants of the 
North American Cement Corp. He will continue his head- 
quarters at Hagerstown, Maryland. 
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American Chemical Society Meets 


ORE than 2,000 chemists and representatives of 

allied fields of science and industry will partici- 
pate in the eighty-eighth meeting of the American Chem- 
ical Society to be held in Cleveland, September 10-14, 
according to the president of the Society, Dr. Charles L. 
Reese of Wilmington, Del. “Chemistry catalyzes com- 
merce,” will be the keynote of the assembly. 

Progress in practically every field of chemistry will be 
reported in papers, addresses, and reports to be presented 
before the Society’s professional divisions. Leading in- 
dustries, universities and technical schools, state and gov- 
ernment services, and private laboratories will send dele- 
gates. 

The Division of Gas and Fuel Chemistry, headed by Dr. 
Harold J. Rose of the Mellon Institute, Pittsburgh, is plan- 
ning the largest program in years, Cleveland being the 
center of leading research laboratories engaged in this 
field. A symposium on the “Properties of Coal” is sched- 
uled. 

On Friday, September 14, the chemists will visit Akron 
in a body to inspect the rubber and other industries under 
the direction of the Akron Section of the Society, of which 
G. K. Hinshaw is chairman. 


Chelsea Plant to Be Dismantled 


HE State-owned Chelsea cement plant, “white-ele- 
phant” of the Michigan state government for many 
years, is to be dismantled and salvaged by the State Prison 
Commission. An offer of $20,000 for the remaining clin- 
ker has been received. B. J. Abbott, secretary of the board, 
estimated other salvage would return $59,000 if the State 
wrecked the plant. This figure was based on the plant for 
scrap and included the railroad motors, fence, half mil- 
lion cement sacks, etc., and makes no computation for the 
30 buildings, or the 800 acres of land which comprises 
the site. The best bid received for the plant was $41,000 
for all property, buildings, clinker, etc, 
The institution represents an investment of more than 


31,000,000. 
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Advance Planning 
of Modernization 


B= older cement manufacturing plants in this 
country grew from small beginnings, through 
various additions and improvements, to their present 
size. Often the work of reconstruction or addition 
was handicapped because of the difficulty involved in 
connecting up with older parts. Thus the plants 
grew up in haphazard fashion until a complete recon- 
struction became an urgent necessity. 

The newer plants, however, were built in accord- 
ance with complete plans that made ample provision 
for future expansion. 

Now we see plants being re-equipped and modern- 
ized in much the same way—that is, some have been 
completely reconstructed, while in others the work 
is being done piecemeal and without following a 
definite plan. 

Usually the modernization efforts conducted in 
this piecemeal fashion are wholly inadequate to ac- 
complish their main purpose—that of reducing man- 
ufacturing costs—because their effect is not suff- 
ciently far-reaching. 

Nevertheless, it is possible to modernize a plant 
piecemeal if each of the changes and new installa- 
tions are made part of a comprehensive plan. Only 
because of the absence of a plan is the work ineffec- 
tive; and the absence of a comprehensive plan may 
be due to any one of several causes—lack of time on 
the part of the plant management, or lack of funds 
to engage outside talent. 

It may be accepted as a foregone conclusion that 
the plant management seldom will find the time nec- 
essary to make a complete survey of modernization 
requirements and to develop a complete plan which 
takes those requirements into account. Too many 
interrruptions, too many other hard problems to 
handle, leave the modernization plans hanging in 
midair. Then, when a new installation at some point 
becomes a definite necessity, it is slapped in without 
regard to future improvements. 

There is little doubt that the engagement of out- 
side talent is the only sure method through which a 
thorough-going modernization plan can be completed 
and put down on paper and blueprints. The funds 
for such an undertaking may be hard to find, but the 
expenditure will be the best form of investment. 


Avoiding Handicaps 

in Burning Operations 
HE most perfectly-designed rotary kiln will not 
perform efficiently if it is operated improperly. 


This is axiomatic. But if the kiln is not supplied 
with modern accessories that serve as aids in main- 
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taining control, the burner can not be expected to 
obtain uniform quality. 

To cite one example, it is of great importance that 
the kiln feed is synchronized with the speed of the 
kiln. This may be accomplished by having the drive 
of the kiln feeder synchronized with the kiln—a con- 
dition often realized through some electrical driving 
system in which the kiln motor and the motor driving 
the feeder are interconnected in such a way that a 
variation in the speed of the former causes a similar 
variation in the speed of the latter. 

Another necessary requirement is accuracy in the 
control of combustion. The appearance of the smoke 
leaving the chimney is not always a reliable indi- 
cator of the completeness of combustion. In fact, 
when gas is used as the kiln fuel, the smoke from the 
chimney offers no indication whatever of incomplete 
combustion. 

In some kiln installations much heat is wasted be- 
cause of incomplete combustion, while in other cases 
heat is wasted because too large an excess of air is 
maintained in the kiln. The former condition is by 
far the most harmful, so that successful operation 
demands the maintenance of a slight excess of air. 

Electrically-operated dampers designed to vary 
and regulate the chimney draft will enable the burner 
to control the draft easily and quickly. Draft indi- 
cators, likewise, are needed to show the draft at 
the kiln outlet and in the dust chamber at the kiln 
inlet. 

Still another important accessory for controlling 
kiln operation is the pyrometer, which indicates and 
records the temperature of the gases as they leave 
the kiln. And gas analyzers, of course, constitute 
much-needed equipment. 

To be sure, these accessories serve primarily as 
aids to the burner. Even with these devices in- 
stalled, he must still be capable and conscientious; 
but without them the most capable operator works 
under a serious handicap—a handicap which a wise 
management will not place in his way. 


The Shape of Grinding Media 


OT all operating men will agree with the con- 

clusions of Dr. Otto Schott, in the leading 
article in this issue, concerning the most efficient 
shape for grinding media for tube mills. 

After pointing out that the grinding media’s ability 
to resist wear depends not only on its hardness, but 
also on its toughness, its tensile strength and its 
metallic structure, he turns to the question of shape. 
On this point he favors cylindrical media having a 
length equal to their diameter. 

Readers are invited to discuss this question of 
shape, for possible publication in future issues. 
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Cement Statistics for July 
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Relation of Production to Capacity 


Production, Shipments and Stocks of Finished 


(Per Cent) Portland Cement (Barrels ) 
The Month Twelve Months 1933 1934 
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June, 1934 ___ ge 39:9 OL Al Stocks ateend operon th eee 19,848,000 21,842,000 
Vis y2uetl O 3 dpe beeen Sore eee ee SHAS 26.7 Production for year to date See O02 11,000 45,222,000 
UNO a CEE 1 7 ee a 29.6 25.9 Shipments for yeareto date. = =e 36,624,000 43,056,000 
In this stataement of relation of production to capacity the total output of finished cement is compared with the estimated capacity of 163 plants at the close of July, 1934, 


and of 164 plants at the close of July, 1933, 


Cement Shipments Increase in 41 States 


N the 6-month period ending June 30, according to 

figures compiled by the U. S. Bureau of Mines, ce- 
ment shipments in 41 states exceeded shipments during 
the corresponding period of 1933. The increases, recorded 
by states, ranged from 2 to 521 per cent. 


— 2 
Gomes 
Lees 


x%) 
Seceetes 


Increase more than 10% 


Increase 10% or less 


4 Decrease 10% or less 


Decrease more than 10% 


Seven states reported decreases, ranging from 5 to 25 
per cent. The tabulation here given shows a comparison 
with previous 6-month periods. 

Number of states 
Showing Showing 


Period considered decrease increase 
6 months ending Jans 31, 1934... 8 14, 
6 months ending March 31, 1934... See 17 31 
GmmonthsrendingsMay 3151934555 = ee 8 40 
6 months ending June 30, 1934... if Al 
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From the Patent Office 


Cementitious materials: Alton J. Blank, Pueblo, Mexico. 
U. S. Pat. 1,953,924.—The process of producing a cementitious 
product consists of mixing a calcareous material containing lime 
in a form reactive to silica and alumina with a material selected 
from the group consisting of silica sands, siliceous earths and clays, 
and other argillaceous and argillo-caleareous materials generally 
known to be suitable as the raw materials for supplying the sili- 
ceous and aluminous components in portland cement manufacture, 
and previously reduced to a fineness of approximately 90 per cent 
through a 200-mesh screen or finer, said mixing being carried on 
in the presence of an amount of water sufficient to insure hydra- 
tion of any quick lime present and sufficient to insure the presence 
of free moisture in the mixture throughout the mixing operation, 
and in the presence of an accelerating agent, and while mixing 
maintaining the mixture at a temperature of at least about 100 
deg. C., and not exceeding about 400 deg. C., to produce mutual 
reaction between the lime and the siliceous components of said 
material. 

e 

Preheating raw cement material: David J. Uhle and Max 
W. Grunewald, Coplay, Pa. U. S. Pat. 1,961,311.—The method of 
preheating powdered solid cement raw material or the like and 
feeding the same to a rotary kiln consists of feeding such mate- 
rial at a relatively low temperature into one end of an elongated 
tube and providing a seal at such end, and passing the heated 
gases from the rotary kiln exteriorly of and in contact with the 
elongated tube to thereby heat the material in the tube to a rela- 
tively high temperature and convert the material into a form hav- 
ing the characteristics of a liquid whereby the air contained therein 
is expanded and aids in forcing the material from the tube into 
the kiln. 

e 

Portland cement manufacture: Martin Newcomer, Wood- 
bridge, N. J., and Kay Newcomer, Independence, Mo. U. S. Pat. 
1,959,796.—This invention comprises a method of breaking down 
a ring of sintered material on the wall of a rotary cement kiln 
while the same is in a highly heated condition which consists in 
introducing an explosive charge within the substance of the ring 
and exploding the same by the heat of the ring. 


September, 1934—CONCRETE—Crment Mitt Section 


FOR ALL MATERIALS 


The Link-Belt line of cost-reducing elevat- 
ing and conveying equipment is complete, 
and includes all such elements as chains, 
sprockets, buckets, power transmission units, 
belt conveyor idlers, flight conveyors, bucket 
carriers, feeders, screw conveyor, etc. 


We offer our products, our extensive facil- 
ities, and our wide experience, through the 
nearest office. Stocks of standard chains, 
sprockets, buckets, etc., are at convenient 
points to serve the cement industry quickly. 


LINK-BELT COMPANY 


Leading Manufacturers of 
Equipment for Handling Materials Mechanically and Transmitting Power Positively 
CHICAGO Plant, 300 W. Pershing Rd. CHICAGO, Caldwell-Moore Plant, 2410 W. 18th St. 
PHILADELPHIA Plant, 2045 W. Hunting Park Ave. 
INDIANAPOLIS, Ewart Plant, 220 8S. Belmont Ave. 
INDIANAPOLIS, Dodge Plant, 519 N. Holmes Ave. SAN FRANCISCO Plant, 400 Paul Ave. 


Offices in Principal Cities 
In Canada—Link-Belt Limited—Toronto Plant; Montreal, Vancouver 


4930-E 
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Rep er continuous flow conveyors is the title of a new 
16-page catalog just published by Stephens-Adamson Mfg. 
Co., of Aurora, Ill., describing their Redlar conveyor- 
elevator—a new and unique method of conveying bulk 
materials horizontally, vertically, up inclines and even 
around curves. 
As shown in 
the illustration, 
the Redler con- 
veyor consists of 
an enclosed steel 
trough, through 
which is pulled 
a light skeleton 
conveying element 
that causes the ma- 
terial to flow in a 
solid, tranquil col- 
umn wherever the 
trough leads. The 
conveyor will feed 
itself a full load 
from bins or hop- 
pers and can be dis- 
charged at any 
point by opening 
slide gates in the 
casing and _allow- 
ing the material to 
fall gently away 
from the conveying 
element, they say. 
This new catalog 
cives details, sizes, 
capacities and shows 
these conveyor-ele- 
vators handling 
coal, grains, malt, 
flour, starch, salt 
and even face pow- 
der. 


G 25 is a new controlled insulating fire brick just an- 
nounced by the A. P. Green Fire Brick Company, Mexico, 
Mo. They claim this brick is scientifically controlled at 
every stage of production, that it is light weight, highly 
radiant, has low conductivity, stops heat losses, cuts fuel 
costs and lasts longer. This brick is used in the Haeger 
Pottery Company kiln exhibit at the Century of Progress. 


Bin-picaror is a bin level indicator, manufactured 
by the Ripley Manufacturing Company, Wayne, Michigan. 
This device is used to indicate the level of cement in bins 
or hoppers (for full description see page 30). 


¢ Industrial Literature «+ 


Liwx-Bett News, Vol. 1, No. 1, August, 1934, devoted 


to the applications of conveying and power transmitting 
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machinery for solving the modern problems of industry 
has just appeared. It is 8 pages 1114 x 16%, is well illus- 
trated, contains descriptions of recent installations, adver- 
tisements, reviews of new catalogs, last minute news of 
the organization, and “News-in-Pictures.” It is sent gratis 
to anyone requesting it on a business letterhead. 


rs Manufacturers’ News . 


A GIANT conveyor belt built by the Manhattan Rub- 
ber Mfg. Division of Raybestos-Manhattan, Inc., for a 
limestone plant is nearly a quarter of a mile (1,291 ft.) 
long and 4 ft. wide— over 5,000 sq. ft. of tough rubber. 
It is 7 x 9 ply, heavy duck construction with a 14-in. rein- 
forcement on top and a 1/16-in. reinforcement on back. 

Sixteen bales of raw cotton were used in making it. 
It weighs 11 tons and will deliver 1,500 tons (136 times 
its own weight) of crushed limestone every hour. 


A WEIGHING feeder with capacities ranging from 2 lb. 
to 1,000 tons an hour is described in Bulletin 33B being 
distributed by the Hardinge Company, Inc., York, Pa. 
The conveyor is pivoted and counterbalanced. The belt 
tilts one way or the other and the feed gate is hinged to 
open or close as the weight of the material on the belt 
varies. To change the rate of feed it is only necessary to 
change the position of the counterweight. 


@ 
S uPEREX insulating blocks, recently announced by 


Johns-Manville, New York, for temperatures ranging up 
to 1900 deg. F., are described in engineering folder IN- 
28-A. The blocks are made of calcined diatomaceous sil- 


ica. blended and bonded with asbestos fibre. 


Among the Manufacturers 


AMERICAN Cyanamid & Chemical Corporation an- 
nounces the acquisition, effective July 1, 1934, of the 
plant, properties and business of Burton Explosives, Inc., 
Cleveland, Ohio, engaged in the manufacture and sale of 
high explosives and blasting supplies since its organiza- 
tion in 1930. 

@ 


Jas. COMPLETE line of non-electric thermostatic valves 

self-contained units for automatic and remote control 
of temperature and pressure—are being manufactured by 
Fox Engineering Company, Boston, Mass. 

© 

W. R. Judson has been appointed manager of their Salt 
Lake City District Office, Kearns Building, Salt Lake City, 
Utah, by Allis-Chalmers Mfg. Co., Milwaukee, Wis. In 
Salt Lake Mr. Judson succeeds H. E. Weiss, who has been 
transferred to the company’s office at Kansas City. 

William R. Ellis has been appointed assistant general 
manager of Hercules Powder Company’s Explosives De- 
partment, R. H. Dunham, president, announces. 
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